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�Vc Á |¤PGPGYZFf¥gY JNYZiqJNU2F_HãcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�V�

�Vc Á c Á °�U%\vUVH_iZUVuoYZHçcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vì
�Vc Á c�Õ �¶JNF_O£kí��MGOVW[n�YrFIH cTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáVî
�Vc Á c�� �vi @ PNJ @ p�p�OZJ @ PGS Ô�@ n�YrF��(F_OVijQ^YrFIH cmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáVÕ

�Vc�Õ ��MGF_YZH_MGU2p�\{ï��YrF_YZPGQ2U£]y��UVhGPzJzYrFgcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáV�
�Vc�� �ap�YZiqJNFIUVWsOVSVPGY J @ iT��O2p�UVF @ WsY JNYrFIHðcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßá Ö

�Vc��Vc Á ��YZPzJNF_O2p���OVp�U2F @ W�Y JNYZF~cmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáVä
�Vc��Vc�Õ Ô UVF¯k,O2F_\���OVp�UVF @ WsYqJNYZFícmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß� Á

ñ Ì�¼ ¿¯Ç�ÇÈÅR¼lÚ(ò�ºz»rÅ�É ½GÁ(Æóê�½G»z½"¸¬¾�ô�Ï�¿¯ºz¿¯»z¿¯ÂÈÁ õÈõ
áVc Á °�OVFI\^k�OVF_YL�(F @ SVSVYrF®cLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß� Ö

áVc Á c Á ��MvOVF_SVYZ\��(F @ SVSVYZFTÛK²�Yq]GYrp�|�JzF @ SVSVYZF_ÝöcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vä
áVc Á c�Õ ��Yrh^JzF_OVp��(F @ SVSVYZFTÛK²�Yq]GYrp�|(JzF @ SVSVYZF_ÝscTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Ö Õ
áVc Á c�� A�OVHKJzYrFXA}²�±	ÛK²�Yq]GYrp�|_|�JNF @ SVSVYZF_ÝLcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Ö á
áVc Á c�á ¡mOZJzYrWsOVHKJzYrF÷cmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Ö �

áVc�Õ �GUVbøJ¤k�OVF_YL�(F @ SVSVYZF[Û¯²�Yq]ªYZp�|_|_|�JNF @ S2SVYrFIÝùcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Ö ä
áVc�� ¥gOZJNO���iræRh @ H @ J @ UVP®Û¯¥���úLÝócTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Ö ä

áVc��Vc Á ¥gOJNO Ô p�U£kßOVPG\x¥f��úà°�O2F_\^k�OVF_Y cTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Ö ì

õ ê�½G»z½"¸¬Á�½GÄ¯ò�ºr¿Kº û é
�Vc Á ¥gOZJNO��vYqJtcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßäV�
�Vc�Õ ��p�hvHKJNYZF @ PGSâcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßäVá

�Vc�ÕVc Á ������²���p�hGHKJzYrF @ §rYZF���p�SVU2F @ JNMGWícmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßäVá
�Vc�ÕVc�Õ ü¤�GMGU£k,YZF�HIuGp�OVH_MGýscmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßäV�
�Vc�ÕVc�� ������²�� @ W @ PGSCcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß� Á

�Vc�� ��]ªYrPzJ[�GYrp�Yri J @ UVP cTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß� Á
�Vc�á ��OVijQRSVFIUVhGPG\x�^JNhv\^B cmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßìVä
�Vc�� ��UVPzJNF @ nGh¶J @ UVP�bdFIUVWç��UVPzJ @ PRhGhGW cTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßìVä
�Vc Ö �aþ�i @ YZPGiqB cTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßìV�

] @



�Vc Ö c Á ` @ p�YZhGu��aþsi @ YrPviqB cTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßìV�
�Vc Ö c�Õ ��]GYrPzJ��vYrp�YriqJ @ U2P��aþsi @ YrPGi B;O2PG\�¡mYrU2W�Y JNF @ iZOVp���iZirYru¶JNOVPGiZY>cTcmcmc Á î Á

ÿ � ÅRºzÏ(ÄK»rºC½GÁ(Æ��sÂÈÁ�¾�Ä¯Ï(ºz¿¯Â�Á Ñ����
Ö c Á Ô�@ JmA}YqJzMGU%\ cmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á î2ì
Ö c�Õ �^JNO2ijQN³£nzB�³£HKJzOVijQ�e�YZH_hGp�JNHµcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�Á î
Ö c�� e�YZH_hGp�JNHfbdF_U2W Ô hGp�p�¥gOZJNOs�GY J}cmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�ÁÖ
Ö c�á e�YZH_hGp�JNHfbdF_U2W ��UVWTn @ PvYr\�¥gOJNOs�GYqJzH¬cTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�ÁÖ
Ö c�� �^BoHKJzYrWsOZJ @ im�~FIF_UVFðcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á Õ Á
Ö c Ö �sÂ�Á(¾�Ä¯Ï�ºr¿KÂÈÁ(º cmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á Õ2Õ
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	 � � � � Ñ�é õ
��c Á � @ S2PGYrFX¥9³jbdhvPGiqJ @ UVP�OVPv\�ÕZ³£noU�\^B�\GYriZO£B"OVWsuGp @ JNhv\GYßcTcmcmcTcmcLcTcmcTcmcmc Á �2�
��c�Õ ��PGS2hGp�O2F�\ @ H¯JNF @ nGh¶J @ UVP�OVPv\sJzMGYLMGYrp @ i @ J¤B"O2W�uvp @ JNhG\vYrHfbdUVF�JNMGYLuGFIU%iZYrHIH

ÜVÜíÛ�� ± � ± Ý�	�� � Û��ÈÝ�	 � � � � Û�� ����� Ý�cTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á �2ä

¸¬Ù(Ù�Å�Á(Æ(¿KÐ������ Ø ¸���Ì �{ÂÈÁ�»zÅ!�s½G¼ Ä¯Â�Ú(»zÏ(Æ�òEÂÈË
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Á c Á �GUVWsYLijMGOVFISVYL\ @ H¯JNF @ nGh¶J @ UVPGHfOVPG\�JNMGYLirU2F_F_YZH_u�UVPG\ @ PGS�bdUVF_W bdOViqJzUVF_HIc�cTcmcmc Õ
Á c�Õ ��p�p�WsYrOVHIhGF_YZWsYrPzJNH�UVb�W�O2SVPGYqJ @ iLbdUVFIW bdOVi JNUVF9UVbGJNMGYLuGFIUZJNUVP @ P�JNMGY9J @ WsYq³

p @ Q2YmF_YZS @ UVP�hGPG\GYZFaJzMGYLOVH_HIhGWsu^J @ UVP�JzMGOZJ*),+ ¢ ).-/)0+ ¤ )�c"cmcTcmcLcTcmcTcmcmc Á ä
Á c�� A}YrO2H_hGFIYr\�]%OVp�hGYZHfU2b1�È� ¹
º¹
» OVPG\ 243265 OZJ�JzMGYL��78��c cmcmcTcmcLcTcmcTcmcmc Á �
Á c�á `aF_Yr\ @ i JNYr\s]%OVp�hvYrHXUVb9�È� ¹
º¹
» OVPv\ 2432 5 OZJ�JNMGYL��78�¨OVPG\:� � c cLcTcmcTcmcmc Á �
�Vc Á ��MGOVFIOViqJzYrF @ HKJ @ iZH�U2b�HIi @ PNJ @ p�OZJIJ @ PGSlMGU�\GUVHIirUVu�YrHIc}cmcTcmcTcmcmcTcmcLcTcmcTcmcmcßá Á
�Vc�Õ ��MGOVFIOViqJzYrF @ HKJ @ iZH�U2b�H¯JNF_O£kâijMvOVW[n�YrFIH_c�cTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáVÕ
�Vc�� ��MGOVFIOViqJzYrF @ HKJ @ iZH�U2bÈJzMGYLH_i @ PzJ @ p�p�OZJ @ PGSCDGn�YrF_HIcwcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáV�
�Vc�á ��MGOVFIOViqJzYrF @ HKJ @ iZH�U2bÈJzMGY�J¤k,UCirYrp�p�H�UVbªJNMvY�JzMGF_YZH_MGU2p�\xSVOVH�ï��YrFIYrPGQ^U£];iZUVhGPzJNYZF_c áVä
�Vc�� ¡TYZUVWsYqJzF @ irOVp�ijMGO2F_OVi JNYrF @ H¯J @ irH�UVbÈJzMGYL������²�nvp�U�ijQRH�OVPv\sJzMGY @ FX`~A���H_c cmcßáVì
�Vc Ö ��MGOVFIOViqJzYrF @ HKJ @ iZH�U2bÈJzMGY Ô ����²�nGp�U%ijQRHfOVPG\�JNMGY @ FX`aA}��HIc cTcmcLcTcmcTcmcmcß�V�
áVc Á ��MGY @ PGuGh¶JNH�OVPv\�UVh^JzuGh^JNH[UVb�JNMvYl��MGOVFISVYr\;A}²�±ðÛ Á ì2ì Ö ³ Á ìVìVä�F_hGP;7VÕVîVîVî

F_hGPvÝ_c¬cmcTcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Ö �
áVc�Õ ��MGY @ PGuGh^JzHxO2PG\óUVh^JNuvh^JNH¬UVb�JzMGY?A}OVH¯JNYrF�A}²�± Û Á ìVì Ö ³ Á ìVìVäyF_hGP;7VÕVîVîVî

F_hGPvÝ_c��GYZY�JNMGY�JzYq�RJfbdUVF�JNMvY�Yq�ouGp�OVPGOZJ @ UVP�UVbVJNMvYfp�UVS @ irO2p @ PvuGh^JfirU2W[n @ PGOZJ @ UVPvH_c Ö �
áVc�� ��MGY @ PvuGh^JNHfUVbªJNMGYL¡mOZJNYZWsOVHKJzYrFTÛ Á ì2ì Ö ³ Á ìVìVä�FIhGP47VÕVî2îVîsF_hGPGÝIc cLcTcmcTcmcmc ÖVÖ
áVc�á `ae�±�¥g��Dvp©JzYrF_HI��uGMzBoH @ irOVp(WsYrOVP @ PGSV��uvF @ UVF @ J¤B���OVPv\�DGPvOVp�\GOZJzOgJzOVu�YrH_cßcmcmc Ö �
�Vc Á �^JNO2ijQN³£nzB�³£HKJzOVijQ¨p�hGW @ PGU2H @ J¤BâOVPG\�JNMvY�irUVFIF_YZH_u�UVPG\ @ PGSóYrPGYZF_SZBßbdF_UVWèJNMGY

Á ìVì Ö ³ Á ìVì2ä�F_hGP;ÛKp�YrbøJzÝ�OVPG\�JNMGYLÕVî2îVîsF_hGPyÛKF @ S2MNJzÝ_cµcmcTcmcmcTcmcLcTcmcTcmcmcßäV�
�Vc�Õ ��MGY�\ @ ¦oYZF_YrPzJ�H_YZp�YZiqJ @ UVPGH�irF @ JzYrF @ O"OVuGuGp @ Yr\�bdU2F�Yq]GYrPzJ?HIYrp�YriqJ @ U2P>ÛKiZF @ JNYZF @ O

k @ JzM�<,k�YrFIYThGHIYr\�bdUVF�JNMGYLuGFIYq³£H_Yrp�Yri J @ UVP�U2bÈJzMGYLYq]ªYZPzJNH_ÝIc�cmcTcmcLcTcmcTcmcmcßìVá
�Vc�� ��MGY,PRhGWTnoYZF�UVb�uGFIYq³jHIYrp�Yri JNYr\�Y ]ªYrPzJzHfO2PG\TJNMvY,PRhGW[n�YrF�U2b�DGPGOVp�p©B�H_YZp�YZiqJzYr\

Yq]GYrPzJNHfbdF_UVW>JNMvY Á ìVì Ö ³ Á ìVìVäT\GOZJzOxÛ JNU2u¬Õ�FIU£kmH_Ý�OVPG\�bdFIUVW{JzMGYgÕVîVî2î�\GOZJNO
ÛKn�UZJ_JzUVW ÕsFIUjkmHIÝ_cµcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßìV�
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�Vc�á ��MGY,PRhGWTnoYZF�UVb�uGFIYq³jHIYrp�Yri JNYr\�Y ]ªYrPzJzHfO2PG\TJNMvY,PRhGW[n�YrF�U2b�DGPGOVp�p©B�H_YZp�YZiqJzYr\
Yq]GYrPzJNH�bdFIUVW JNMGY Á ìVì Ö ³ Á ìVì2ä;Û JNUVu;Õ�F_U£kmHIÝ�OVPG\�JNMGY�Õ2îVîVîx¡T�a�����ßA}�
ÛKn�UZJ_JzUVW Õ�F_U£kmHIÝ_c,��JNUJNOVp�UVb��V�VîV��îVîVîsA}�=� � ��� Yq]GYrPzJNHak,O2H�SVYZPGYrFIOZJNYZ\
k @ JzM���-íîsOZJ�JNMGY>� � c�cTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßì Ö

�Vc�� `�UVHIH @ nGp�Y?� � � � nGOVijQRSVFIUVhGPG\�ijMGOVPvPGYrp�HaOVPG\,JNMGY�iZUVF_FIYrHIuoUVPv\ @ PvSTPRhGWTnoYZF~U2b
W @ H¯³ @ \GYrPzJ @ DGYZ\�nGOVijQRSVFIUVhGPG\�Yq]GYrPzJNHIcícTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßìV�

Ö c Á �^JNO2ijQN³£nzB�³£HKJzOVijQTFIYrHIhGp©JzH�O2PG\fJzMGY @ F�O£]GYrF_O2SVYgÛ¯p�OVH¯J«F_U£kmÝ�bdFIUVW�JNMvY Á ì2ì Ö ³ Á ìVìVä
\GOZJzOVc cTcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�ÁUÁ

Ö c�Õ �^JNO2ijQN³£nzB�³£HKJzOVijQ¬F_YZH_hGp�JNHXOVPG\�JNMvY @ F�Oj]GYrFIOVSVYCÛKp�OVHKJmFIU£kmÝfbdFIUVW>JNMGYLÕVîVî2î�\GOZJNO2c Á�Á Õ
Ö c�� ��MGY���³j�,JNYZHKJfFIYrH_hvp©JzH~n�YqJ¤k�YrYZPlYZOVijMCH¯JNOVijQ[bdF_UVWóJNMGY Á ì2ì Ö ³ Á ìVìVä�FIhGPGc���MvY

p�O2HKJ�F_U£k @ H9JzMGY,JNYrH¯JCF_YrHIhGp�Jln�YqJ¤k�YrYZP;O�S @ ]ªYZPyH¯JNOVijQ}O2PG\�JzMGY�F_YZHKJCUVb�JNMGY
HKJzOVijQRH_c"cTcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�Á á

Ö c�á ��MGYg��³j�TJzYrH¯JmF_YrHIhGp�JNHXnoY J¤k,YZYrPxYrOVijM�H¯JNOVijQCbdF_UVW>JNMGY�ÕVîVîVî�FIhGPGc���MGYgp�OVHKJ
F_U£k @ H�JNMGY�JzYrHKJTFIYrH_hvp©JTn�YqJ¤k�YrYrP�O�S @ ]GYrP�H¯JNOVijQ¬O2PG\sJzMGYLF_YZHKJTUVbªJNMGYLHKJzOVijQRH_c Á�Á á

Ö c�� ��MGYmirUVWsuGOVF @ HIUVP�U2b�JNMvYTFIYrH_hvp©JzH�bdF_U2W JNMGY�J¤k�Ul\GOZJzOlHIYqJNHIc,��MGY�]%OVp�hvYrH�U2b
��bdF_U2WãJNMvY�J¤k�Ul\vOZJNOsH_Y JTOVF_YLirU2PGH @ HKJzYrPzJNc5cTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�Á ì

Ö c Ö ��MGY¬HKBoH¯JNYrWsOZJ @ i�YZF_F_U2F_H�bdFIUVWÞYZOVijM irh¶JxOVPG\�JNMvY�DGPGOVp«HKBoHKJzYrWsOZJ @ i�YrFIF_UVF
ÛKp�OVHKJmFIU£kmÝ_c�cTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á Õ2�

Ö c�ä ��MGY�Y �ouoYZF @ W�YZPzJNOVpoW�YZOVH_hvF_YrWsYZPNJzH�OVPG\TJzMGY�JNMGYZUVF_Y J @ irOVp�uGF_YZ\ @ iqJ @ UVPGH9UVP*�
OZJ�JNMvYm��7@�>OVPG\:� � c cmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á Õ Ö

Ö c�� ����JzF_OVi JNYZ\[]vO2p�hGYZH�UVb ¹
º¹
» OVPG\ 2432 5 hvH @ PGS�JNMGY�W�YZOVH_hvF_Yr\;7VuGF_YZ\ @ iqJNYZ\���OZJ
JNMGYL��78�¨OVPG\:� � bdF_U2W �(OVnGp�Y Ö c�äVcðcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á Õ Ö

��c Á �aOVijM�iZUVWsuoUVPvYrPzJ�U2b�irhvF_F_YZPzJNH�O2PG\�MGYZp @ i @ J @ YrH�UVb Ü2Ü>OVPG\����A� � c�|¤P����(� �
uGOVF¯JN�%JzMGY�]vO2p�hGYZH�O2F_YgbdF_U2W JNMGYL\ @ F_YZiqJTirO2p�iZhGp�OJ @ UVP�U2b1B�C �EDGF ÛIHJ ÝEKL B � DGFNMNDGFPO � DGF c Á �2���c Á ��MGYfP�hvW[n�YrF9U2b�Yq]GYrPzJNH�O2H_H_U2FKJNYZ\mk @ JNMTJzMGYfP�hvW[n�YrF9U2b�irp�hGH¯JNYrFIH�OViZirUVFI\ @ PvS
JNU,JNMvYmHIYrYZ\47Virp�hGH¯JNYrFaJNMGFIYrHIMGUVp�\GH_cf�GYrY�JzYq�RJNc cmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á á2�

��c�Õ ��MGYtPRhGW[n�YrF�UVbQ���(� � Yq]ªYZPzJNHxOVH_HIUVFKJzYr\ k @ JzM JzMGYtPRhGW[n�YrF�UVbLirp�hGH¯JNYrFIH
OViriZUVF_\ @ PGSgJNU,JzMGYLH_YrYZ\47ViZp�hGH¯JNYZF~JNMvF_YrHIMGUVp�\GH_cf�GYZY�JzYq�RJNcgcmcmcTcmcLcTcmcTcmcmc Á á2á

��c�� ��MGY[PRhGWTnoYZF,UVb�Y ]ªYrPzJzH9k @ JzM}OV\G\ @ J @ UVPGO2p�iZp�hGH¯JNYZF_H«k @ JNM}U2PGp©By������² OVPv\
Ô ����²5ü¤UVPGýV�ª\ @ ] @ \vYr\lnzB�JzMGOZJ�k @ JNMgJNMGYXiZUVWsuGp�Y JNYf\GYqJzYri JNUVF�ü UVPvýgOViriZUVF_\^³
@ PvS�JzU�JNMGYXH_YZYr\472irp�hGHKJzYrF(JzMGF_YZH_MGU2p�\Gc��;JzUZJNO2pGUVb Á îVîV��îVîVîR���A� � A}��Y ]ªYZPNJzH
k,O2HfS2YrPGYZF_OZJzYr\�OJ�JNMGY>� � c{cTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á á Ö

@ �



Á c Á ��MGY�p�Ujk�YrH¯JfUVF_\vYrF Ô YqBoPGWsOVPs\ @ OVSVFIOVWãUVb2JNMGYS� � ÜT	 � � ÜsH_iZOZJ_JzYrF @ PGS2cLÛK��p�p
æRhGOVPzJ @ J @ YrHfOVF_YL\GYZH_iZF @ noYZ\ @ PsJzMGY�JNYq�RJTbdUVp�p�U£k @ PGS��~æRcTÛ Á c��VÝIc�ÝacmcLcTcmcTcmcmc á

Á c�Õ ¢fYrF¯JNYq� irUVFIF_Yri J @ UVP¬JNYrFIW F_YZH_u�UVPGH @ nGp�Y�bdUVF9JNMGYsOVPvUVWsOVp�U2hGHLW�O2SVPGYqJ @ isWsUZ³
WsYrPzJTUVbÈJzMGYLYrp�Yri JNF_U2PGcócTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc �

Á c�� ��MGY�DGFIHKJ�W�YZOVH_hvF_YrWsYZPNJ UVb�JzMGY;uvF_UZJzUVP¨HKJzF_hGi JNFIhGF_Y @ PU� � Ü>HIirOZJIJNYZF @ PGS
ÛKOV\vOVu^JNYZ\�bdFIUVW V�äEW�ÝIc�cmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc �

Á c�á �GijMGYZW�OJ @ iTUVbªJNMvYmefUVHIYrPRnGp�h^JNM�H_YruvOVF_OZJ @ U2P�WsYqJzMGU�\Gc�cTcmcmcTcmcLcTcmcTcmcmc ì
Á c�� ¥ @ u�UVp�Y�H_iZOVp @ PGS ÛX+?Y~Ý�noYZMGO£] @ UVF�UVbS+ ¤ noUJNM @ P e�UVHIYrPRnGp�h^JNM?JNYZijMGP @ æRhGY

ÛKMGU2p�p�U£kèH_æRhGO2F_YrÝxOVPG\5u�UVp�O2F @ §rOZJ @ UVP JNYZijMGP @ æRhGY<Û¯DGp�p�Yr\wi @ F_iZp�YZÝ�hGu JNU Ö
¡TY ¢ « ÛKOV\vOVu^JNYZ\�bdFIUVW V Á �EW�Ý_c�cmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á Õ

Á c Ö ¥ @ HIirFIYruGOVPviqB�noY J¤k,YZYrP}JNMGYCe�U2H_YrPRnGp�h^JzM�JNYrijMvP @ æRhGY"Û¯MGUVp�p�U£kmÝTOVPG\�u�UVp�OVFK³
@ §ZOZJ @ UVP�JNYZijMGP @ æRhGY¬Û¯DGp�p�Yr\�i @ F_iZp�YZÝ_cTÛKOV\vOVu^JNYZ\�bdFIUVW V Á �EW�ÝIc��GYrY�JNY �RJNc�cTcmcmc Á Õ

Á c�ä ��MGYLp�U£k�YrH¯J�UVFI\GYrF Ô YqBoPGWsOVPx\ @ OVSVFIOVWçUVbªJNMGY ÜVÜ=	 � � � � uGFIU%iZYrH_HIc�cTcmcmc Á �
Á c�� ��p�p�WsYrOVHIhGF_YZW�YZPzJNH�UVbZ),+ ¤ )�]oH_c\[ « @ P�JzMGYLJ @ WsY ³jp @ Q^YlF_YZS @ UVPyhvPG\GYrFXJNMGY

OVH_HIhGWsu^J @ UVPsJNMGOZJ*),+ ¢ )E-])0+ ¤ )^V©�V�_W�c�cmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßÕVî
ÕVc Á Ü7HIUVhGFIirYmOZJ Ô YrF_W @ p�O2nGcXcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßÕVÕ
ÕVc�Õ �GijMGYZW�OJ @ iTUVb(HKJzU%ijMvOVHKJ @ ilÛKn�YqJzOZJNFIUVPGÝ�irU�UVp @ PvS}Û¯bdF_UVW V�áV�EW�Ý_c<cmcLcTcmcTcmcmcßÕVá
ÕVc�� ��MGY�bdUVFIW�OJ @ UVPLUVbRirp�hGHKJzYrF_H�UVb�MzBo\GF_UVS2YrPmSVOVHa`qY J�JNOVFISVYqJ @ PGH @ \GY�JNMvY�JNF_hvW�u�YqJ

H_MGO2uoYZ\5PvUV§r§Zp�YEÛ¯p�YZbøJNÝ¬OVPG\<iZF_UVHIH¬H_YZiqJ @ UVPGO2p9] @ YqköUVb�JNMvY?SVOVHb`qY J¬JNOVFISVYqJ
uoYZF_u�YrPG\ @ iZhGp�O2FaJzUgJzMGY Ü7n�YrO2Wç\ @ F_Yri J @ UVP Û¯F @ SVMzJNÝIc�cmcTcmcmcTcmcLcTcmcTcmcmcßÕVä

ÕVc�á ��MGY}MzBo\GF_U2SVYrPc`qY J?\GYZPGH @ J¤B�]oH_c uGF_YZH_HIhGF_Y?iZhGFK]GY?bdUVFCO;S @ ]GYrP;JzYrWsuoYZF_OZ³
JNhGFIYCÛ JNU2u�p @ PvYrÝ_�(UVu�YrFIOZJ @ PGSgJNYrWsu�YrFIOZJNhGFIYX]oHIc�uGFIYrH_HIhGF_YTirhGF¯]ªYTbdUVFXOCS @ ]ªYZP
\GYrPvH @ J¤ByÛKUVu�YrP�i @ FIirp�YrHIÝ_�ÈOVPG\�JzMGY�MzB�\vF_UVSVYZPsH_OZJzhGF_OZJ @ U2P�iZhGFK]GYmÛKn�UZJ_JzUVWãp @ PGYrÝIcsÕV�

�



ÕVc�� ��MGYfMNBo\GFIUVSVYZPQ`qYqJaJzOVF_SVY J�\GYrPGH @ J¤B�Û¯DGp�p�Yr\�i @ F_iZp�YZH_Ý«PGYrYZ\GYr\TJzULnoY @ PvirF_YZOVH_YZ\
\GhGF @ PGS�JzMGY�\GOZJzO�JNOVQ @ PGS�JNUXQ2YZYrumO�irUVPGH¯JNOVPzJ«p�hGW @ PGU2H @ J¤B�Û�dLÕVc��� Á îfe � irW �U« HIYri �u� Ý
Û kmM @ JNYgi @ FIirp�YrHIÝ�JzU�irUVWsu�YrPGHIOZJNY�JzMGYg\GYriZF_YZOVH_YLUVbGJNMvY Ü7iZhGF_FIYrPzJlÛK\GYZirFIYrOVH¯³
@ PvS�p @ PGYrÝXOVHXO�F_YrHIhGp�J[U2bÈJzMGY ÜVÜ @ PzJNYrFIOViqJ @ U2PGH_c{cmcTcmcTcmcmcTcmcLcTcmcTcmcmcßÕVì

ÕVc Ö ²�hGW @ PGU2H @ J¤B�WsUVP @ JzUVF_�«H @ \GY~] @ Yqk ÛKp�YrbøJ�OVPv\mJNU2uCF @ SVMzJzÝ_��JNUVug] @ Y k ÛKn�UZJ_JzUVW
F @ SVMzJNÝIc>cTcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vî

ÕVc�ä �GijMGUZJIJNQzB"PGU @ H_YLu�U£k,YZF�HIuoYZiqJNFIhGWµOZJ�JzMGY Á ÕVäZJzMxMvOVF_WsUVP @ irc{cmcLcTcmcTcmcmcß�V�
ÕVc�� ����i @ JzOZJ @ UVPxirhGF¯]ªYmUVb$B ½ 	 g6h@��i�ctcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vä
�Vc Á ��F_UVHIHXH_Yri J @ UVP�U2b��a�V�V�s\GY JNYZiqJNU2F�bdUVF�JzMGYLÕVîVîVî�FIhGPGcEcTcmcmcTcmcLcTcmcTcmcmcß�Vì
�Vc�Õ ��YrO2Wkj�H�] @ Y kâUVbªJNMGY @ PGPGYrFf\GY JNYri JNUVFIH_c�cmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáVî
�Vc�� A}YrijMvOVP @ irOVp�HKJzF_hGi JNhGFIYTU2bÈJzMGYLHKJNFIO£kßijMGOVWTnoYZF_cÈcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßá Á
�Vc�á � @ \GYLirF_U2H_HfH_Yri J @ UVPxUVbÈJzMGYLH_i @ PzJ @ p�p�OZJ @ PvSlDGn�YrFIH_c�cmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáV�
�Vc�� �GijMGYZW�OJ @ igUVbvJNMGY�p @ SVMzJLuGOZJzM�bdF_U2W>JzMGY,HIi @ PNJ @ p�p�OZJ @ PGSsDGn�YrF_H(JNU�JzMGY«¢�²�`a�

irF¯BªUVH¯JNOZJzcCcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáVá
�Vc Ö ��F_UVHIHXH_Yri J @ UVP�U2bÈJzMGY�ï��YrF_YZPGQ2U£]yirU2hGPzJNYrFIcµcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßá Ö
�Vc�ä ��F_UVHIHXH_Yri J @ UVP�U2bÈJzMGYL������²�c cmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßáV�
�Vc�� �GijMGYZW�OJ @ iTUVbªJNMvYmp�OVHIYrFXWsUVP @ JNUVF @ PGS�HKBoH¯JNYrWµbdU2F�������²�cGcmcTcmcLcTcmcTcmcmcß� Á
�Vc�ì ��YrO2Wkj�H�] @ Y k UVb Ô ����²7irUVPGH @ H¯JNYZ\ UVbXO�JNUJNOVp«UVb Á áVá?p�YrOV\®SVp�OVH_H�nvp�U�ijQRH

ÛKnGp�OVijQ�FIYri JNOVPGS2p�YZH�FIYruGFIYrH_YZPzJ�\GYZOV\�nvp�U�ijQRH_Ý_c>cmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�VÕ
�Vc Á î<|¤Pz]vO2F @ OVPzJ®WsOVH_H?\ @ HKJzF @ nGh^J @ UVP{UVbml ½ irOVPG\ @ \GOJNYrH?hvH_Yr\{bdUVF�uGF_YZp @ W @ PvOVFKB

Ô ����²�iZOVp @ nGFIOZJ @ UVPGcªcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vá
�Vc Á�Á;Ô ����² irO2p @ nGF_OJ @ UVP�iZUVPGH¯JNOVPzJxÛ¯nGp�U%ijQ�ns�VÝ�]oH_c @ PzJNYZSVF_OZJzYr\�p�hGW @ PGUVH @ J¤B;UVn^³

JNO @ PGYZ\[bdF_U2W>p�OVHIYrF�\GOZJNO[Û kmM @ JzY(JNF @ O2PGSVp�YrH_Ý�OVbøJNYZF�F_YrHIirOVp @ PGS«JNUaJNMGY Ö uvMGUZJNU2P
\GOZJzO�Û¯nGp�OVijQ¬\GUZJzH_Ý_cLcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vá

áVc Á �GijMGYZW�OJ @ iTUVbªJNMvYm�a�V�2�gJzF @ SVSVYZFfH¯BoHKJNYZW V Ö á_W�cgcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�V�
áVc�Õ �GijMGYZW�OJ @ iTUVbªJNMvYm�a�V�2��ijMvOVF_SVYZ\�JzF @ SVSVYrF�H¯BoHKJNYZWsc�cmcTcmcmcTcmcLcTcmcTcmcmcß�Vì
áVc�� �GijMGYZW�OJ @ iTUVb(�a�V�V�s¥f��úíMGOVFI\^k,O2F_YLHKBoHKJzYrWsc<cmcTcmcTcmcmcTcmcLcTcmcTcmcmcßäVî
�Vc Á ��MGF_YZYTJ¤BouoYZH�UVb�iZp�hvHKJNYZF_HI�<ü¤H_uGp @ Jzý®ÛKp�YrbøJzÝ_�Cü¤H_MGOVFIYr\Gý ÛKW @ \v\Gp�YZÝ_��OVPv\ ü @ H_UZ³

p�OJNYr\vý�Û¯F @ SVMzJNÝIclcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßäVä
�Vc�Õ ��p�hvHKJNYZF�WsOVH_H�\ @ HKJzF @ nGh^J @ UVPxbdUVFsü @ HIUVp�OZJNYZ\Gýsirp�hGHKJzYrF_HTÛ¯uoYZOVQCPvYrOVF Ö î[A}Yq¢�Ý

OVPG\�ü HIuGp @ JNý�irp�hGH¯JNYrFIH�Û¯uoYZOVQ�PGYZOVF Á �V�sA}Y ¢�Ý_c cmcTcmcTcmcmcTcmcLcTcmcTcmcmcßäVä

� @



�Vc�� ��Pk���A� � Yq]GYrPzJ�\ @ HIuGp�OjB;Û JNUVuvÝ�OVPG\,JNMvY�irUVFIF_YrHIuoU2PG\ @ PGSLM @ JzH @ P,JzMGY�������²
ÛKn�UZJ_JzUVWsÝ�UVn^JzO @ PvYr\xnNBlJNMGYLÕVîVî2î�¡m�a�����7A}��cocTcmcTcmcmcTcmcLcTcmcTcmcmcßäVì

�Vc�á �<ÕZ³jiZp�hvHKJNYZFaYq]ªYZPzJ @ H @ PzJNYZF_uGFIYqJNYZ\lOVH�Om�Z³£irp�hGHKJzYrFaYq]GYrPzJ @ PgJNMGYX������²�nNB¬O
irp�hGHKJzYrF @ §ZYrF��9Uj�oYZH�F_YZuGF_YZH_YZPNJ�M @ J«WsOVuTOVPG\[O2F_F_U£kmH(F_YZuGF_YZH_YrPzJ�irp�hGHKJzYrF_H�Û J¤k�U
\GU£kmP^³ju�U @ PzJ @ PGSLJzF @ OVPGSVp�YrHfF_YZuGF_YZH_YZPNJ�WsO @ Pxirp�hGH¯JNYrFIH�OVPv\�UVPvYmhvu^³ju�U @ PNJ @ PvS
JNF @ OVPvSVp�YgFIYruGFIYrHIYrPzJNH�OCHIYrirU2PG\GOVF¯B"irp�hGHKJzYrF_ÝIc�cTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vî

�Vc�� �GYrYZ\47ViZp�hGH¯JNYZF«JNMGFIYrHIMGUVp�\?\GYru�YrPG\vYrPGi B UVb�Õ³jirp�hGH¯JNYrF�Yq]GYrPzJNHgPGU2F_WsOVp @ §ZYr\lJNU
JNMGY�JzUZJNOVpaníUVb�Yq]GYrPzJNH«hGH @ PGS�JNMGY Á ìVì Ö ³ Á ì2ìVä,A}�¨Û JNU2uGÝ�OVPG\gJNMGYXÕVî2îVîgA}�
ÛKn�UZJ_JzUVWsÝ_c cTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vá

�Vc Ö |¤Pz]vO2F @ OVPzJ�WsOVHIH�\ @ HKJzF @ nGh^J @ UVP[noY J¤k,YZYrPo� � Û�� � Ý�OVPG\ @ JzH�HIYriZUVPG\GOVF¯BCirp�hGHKJzYrF_c
��U2uG��JNMGY Á ìVì Ö ³ Á ìVìVäXA}�5Û¯p�YZbøJNÝ�O2PG\�\GOZJzO�Û¯F @ SVMzJNÝ_�%��UZJIJNUVWs��JNMGY«ÕVîVîVîfA}�
ÛKp�YrbøJzÝTOVPv\;\GOZJzO Û¯F @ SVMzJNÝ_ct��U�UZJzMGYrFmH_YZp�YZiqJ @ UVPGHfk,YZF_Y�OVuvuGp @ Yr\;Yq�oirYZu^J�bdUVF
uGF_Y ³jHIYrp�YriqJ @ U2P�irF @ JzYrF @ O�ÛKHIYrYm��OVnvp�YL�Vc�ÕVÝ_c cLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß� Ö

�Vc�ä ��MGY�uGF_UVnvOVn @ p @ J¤B \ @ H¯JNF @ nGh¶J @ UVP;UVb�JNMGY�áV�íD¶JNc}�(UVuG�gJNMGY Á ìVì Ö ³ Á ì2ìVä¬A}�
ÛKp�YrbøJzÝ9OVPG\l\GOZJNO¬ÛKF @ SVMzJNÝI����UJ_JNU2W��(JNMGY,Õ2îVîVî[A��àÛ¯p�YZbøJNÝ�O2PG\�\GOZJzO�ÛKF @ S2MNJzÝ_c
��U�UZJzMGYrF�HIYrp�Yri J @ UVPGH�k,YZF_YLOVuGuGp @ Yr\�Yq�oirYZu^J[bdUVF�uGFIYq³jHIYrp�Yri J @ UVP�iZF @ JNYZF @ O�Û¯H_YZY
��O2nGp�YL�Vc�ÕVÝIc�cTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vä

�Vc�� �ðp�UVS � ½ uGp�UZJyUVb�JNMvYyYZp�YZiqJNFIUVPEk�Y @ SVMzJ5Û¯���ãÝ�\ @ HKJzF @ nGh^J @ UVPGc �(UVuG�®JNMGY
Á ìVì Ö ³ Á ìVì2äxA�� ÛKp�YrbøJNÝTOVPG\�\vOZJNO�ÛKF @ SVMzJNÝI����UZJIJNUVWs�TJzMGYlÕ2îVîVî�A�� ÛKp�YrbøJNÝ
OVPG\�\vOZJNO�ÛKF @ SVMzJNÝIcy��MvY�MGOZJzijMGYr\ OVFIYrO @ P�JzMGYlÕVî2îVî�\GOJNO�k�OVH�U2n^JNO @ PGYZ\
nzB<nGOVijQRSVFIUVhGPG\®Y ]ªYrPzJzH_c���U?UZJNMvYrF�HIYrp�YriqJ @ U2PGH,k,YZF_Y¬OVuGuvp @ Yr\®Yq�oiZYru^J�bdUVF
uGF_Y ³jHIYrp�YriqJ @ U2P�irF @ JzYrF @ O�ÛKHIYrYm��OVnvp�YL�Vc�ÕVÝ_c cLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcß�Vì

�Vc�ì ��MGY�iZp�hvHKJNYZF�WsOVH_H?Ûqp�rtsdÝl\ @ HKJzF @ nGh^J @ UVP<UVb~JNMGY�� � ��� irOVPv\ @ \vOZJNYZH_cí�(UVuG�
JNMGY Á ìVì Ö ³ Á ìVìVäyA}� Û¯p�YZbøJNÝ¬OVPv\5\vOZJNO5Û¯F @ SVMzJNÝ_�m��UZJIJNUVWs�yJzMGY?ÕVîVî2î�A}�
ÛKp�YrbøJzÝTOVPv\;\GOZJzO Û¯F @ SVMzJNÝ_ct��U�UZJzMGYrFmH_YZp�YZiqJ @ UVPGHfk,YZF_Y�OVuvuGp @ Yr\;Yq�oirYZu^J�bdUVF
uGF_Y ³jHIYrp�YriqJ @ U2P�irh¶JNHTÛKHIYrYm��OVnvp�YL�Vc�ÕVÝ_cwcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßì Á

�Vc Á î<|¤Pz]vO2F @ OVPzJ�WsOVH_H�\ @ HKJNF @ nvh^J @ UVPGH,U2boJNMGYu���A� � iZOVPG\ @ \GOZJzYrHIc[�(UVuG�«JzMGY Á ì2ì Ö ³
Á ìVìVä?A�� ÛKp�YrbøJzÝ�OVPG\®\GOZJzO ÛKF @ SVMzJNÝI���9UZJ_JzUVWs�CJNMGY�ÕVî2îVî?A}� Û¯p�YZbøJNÝ�OVPv\
\GOZJzOóÛKF @ SVMzJzÝ_cß�GMGO2\GYr\<OVFIYrO5ÛXvð�2c�á�¡mYq¢�Ý�F_YZuGF_YZH_YZPNJzH�DGPGOVp�p©B7H_YZp�YZiqJzYr\
Yq]GYrPzJNHIc¬cTcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmcßìVÕ

� @�@



�Vc Á�Á ��PGS2hGp�O2F�\ @ H¯JNF @ nGh^J @ U2P�UVb~JzMGY�F_YZirUVPGH¯JNFIhGiqJzYr\<Yq]GYrPzJNH?ÛKp�Ujk�YrF�p @ PGYZH_ÝLk @ JzM
ü H_uvp @ JNýTå Ô�Ô cÈ�®JzUZJNOVpÈUVb Á îVîV��îVîVîb� � � � Yq]GYrPzJNH�k�OVH«SVYrPGYZF_OZJzYr\¬hGH @ PvS�JNMGY
ÕVîVîVîl¡T�a����� A��5k @ JNM��%-	î"ÛKhGuGu�YrFgp @ PGYrHIÝ_c?Û JNUVuv��ÕZ³jiZp�hvHKJNYZFgYq]GYrPzJNHI�
noUJ_JNU2W�� @ PGiZp�hG\ @ PGS�Yq]GYrPzJNHak @ JzM�hGu�JzUCÕsH_YZirUVPv\GOVFKB"iZp�hvHKJNYZF_HIc�Ý	cTcmcTcmcmcßìV�

�Vc Á Õ<` @ p�YrhGu Yrþsi @ YrPviqBßÛ�w ±yx s0�{z ± Ý,]oH_c @ PGH¯JNOVPzJNO2PGYrUVhvHlp�hGW @ PGU2H @ J¤BâÛX| x~}8�{� Ý�bdFIUVW
JNMGY Á ìVì Ö ³ Á ìVìVä�A}�	Û JzUVuGÝ�OVPG\?bdF_U2WßJzMGY�ÕVî2îVîlA}� ÛKn�UZJIJNUVWsÝ_cT��MGY�p @ PvY
@ HXOsD^JXJNU,JzMGYLA}�7\GOJNOVc cTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á î2î

�Vc Á �<` @ p�YrhGu�Yrþsi @ YZPGiqB�Û6� ¹��E�� ¹��E�G� Ý�]�HIc�irU2H��E�abdF_UVWóJNMGY Á ìVì Ö ³ Á ìVìVä,A��>Û JzUVuGÝ�OVPv\
bdF_UVW{JNMGYLÕVî2îVîsA}�ßÛ¯noUZJIJNUVWsÝIc cTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á î2Õ

�Vc Á á<��]ªYrPzJ�H_Yrp�Yri J @ UVP;YZþsi @ YrPGi B�OVHLOxbdhGPGi J @ UVPyU2b9irU2H��E�_cx�¨JNUZJzOVp�UVb~�V�VîV��îVîVî
���A� � Yq]GYrPzJNH~k @ JzM\�\-ßîmk�OVH,SVYZPGYrFIOZJNYZ\}hGH @ PGSTJzMGYm¡T�a�����>A}� Û JzUVuG�
bdF_UVW{JNMGY Á ì2ì Ö ³ Á ìVìVä�A}����n�UZJ_JzUVWs��bdF_UVW{JNMGYLÕVî2îVîsA}��Ý_c«cTcmcLcTcmcTcmcmc Á î2�

�Vc Á �<������²�F @ PvSCPRhGWTnoYZFa]oH_cXiZUVH��_�firU£]GYrF_O2SVYrcEcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á î2á
�Vc ÁZÖ�� ]oH_cXirUVH�� � irU£]ªYZF_OVSVYlÛK��MvYrF_YmOVFIY9J¤k,UCYrPzJNF @ YZH�u�YrF�Y ]ªYrPzJzÝ_c cmcLcTcmcTcmcmc Á î2�
�Vc Á ä<��]ªYrPzJLHIYrp�Yri J @ UVP�Yrþsi @ YZPGiqB�OVH9OmbdhGPGi J @ UVP�UVboirUVH��E�_cmÛ¯��Um\GYrOV\lnGp�U�ijQRH9OVPv\
nçUVb�n @ PvH?- Á ÕVÝX��UZJzY�JzMGYm\ @ u @ PxirU2H��E��-íîVc�ÕCFIYrS @ UVPxMGOVHf\ @ HIOVuGu�YrOVFIYr\Gc
�wJNUJNOVp(UVb Á îVî2��îVî2î*� � � � Yq]GYrPzJNH�k @ JNM^�%- îTk�OVHgSVYZPGYrFIOZJNYZ\?hGH @ PGS�JNMGY
¡T�a�����{A}� Û JNU2uG�LbdF_UVWßJNMGY Á ìVì Ö ³ Á ìVìVä�A}����n�UZJIJNUVWs�LbdF_UVWßJNMvY�ÕVîVîVî
A}��Ý_cfcmcTcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á î Ö

�Vc Á �<�aþ�i @ YZPGiqB�]oH_cXF @ PGS�PRhGW[n�YrF[Û J¤k�U�YrPzJNF @ YZH�u�YrFXYq]GYrPzJNÝIc cmcTcmcLcTcmcTcmcmc Á î2ä
�Vc Á ì<��YrbdU2F_Y¬OVPG\®OVbøJzYrF�YZþsi @ YrPGi B7iZUVF_FIYri J @ UVP}JNU�JNMGY¬DvPGOVp�p©BóHIYrp�Yri JNYr\ Yq]GYrPzJNHIc

Û JzUVuG��JNMvY Á ìVì Ö ³ Á ìVìVä�\vOZJNOV��n�UZJIJNUVWs��JNMvYmÕ2îVîVî�\GOZJzOVÝ7cmcmcTcmcLcTcmcTcmcmc Á î2�
Ö c Á ��MGY���³j��uGF_U2nGOVn @ p @ J¤B;\ @ H¯JNF @ nGh¶J @ UVPtnoY J¤k,YZYrPtYrOVijM?H¯JNOVijQxbdF_U2WßJzMGY Á ì2ì Ö ³

Á ìVìVä�FIhGPxOVPG\�JNMGYLÕVîVî2î�F_hGPGcªcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�Á �
Ö c�Õ ��bdF_UVW�YrOVijMyHKJzOVijQ�]�HIcsJzMGY���³£�tuGF_UVnvOVn @ p @ J¤BEnoY J¤k,YZYrP O�HKJzOVijQtOVPG\¬JNMGY

F_YZHKJTUVbªJNMGYLHKJzOVijQRH�bdUVF�n�UZJzMsJzMGY Á ìVì Ö ³ Á ìVìVä[OVPG\�JNMGYLÕVîVî2î�\vOZJNOsH_Y JNHIc���U
uGOVF¯J @ irhGp�OVFXF_YZp�OZJ @ U2PxY � @ H¯JNH�n�YqJ¤k�YrYZP!�}OVPv\�JzMGYL��³j��uGF_U2nGOVn @ p @ J¤B�cócmcTcmcmc Á�Á �

Ö c�� ��MGY,OVPvSVhGp�OVF9\ @ HKJzF @ nGh^J @ UVP�UVb Ü2Ü�	 � � ����OZJ9JzMGY��Ä��bdF_U2W>JzMGY Á ì2ì Ö ³ Á ìVìVä
\GOZJzO�O2PG\ @ JNHXp @ Q^Yrp @ MvU%U�\�D¶J¬Û¯p @ PGYZÝ_c�cmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�Á ä

Ö c�á ��MGYgOVPGS2hGp�O2F9\ @ HKJzF @ nGh^J @ UVP�UVb ÜVÜ�	 ���A� � OZJ�JzMGY�� � bdF_U2W{JzMGYgÕVîVîVî[\GOZJNO
OVPG\ @ JNHXp @ Q2YZp @ MGU�U%\�D^JlÛKp @ PGYrÝIcfcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�Á �

� @�@�@



Ö c�� Ô�@ J_JNYZ\���Û¯ÕVîVîVîT\GOZJzOVÝ(]oH_cSn UVb�n @ PGH_c���UZJNY~JNMGOZJ«JNMGY�n	UVb�n @ PGH9\GU%YZH�PGUZJ
OV¦�YriqJTbdUVF�WsYZOVH_hGF @ PvST�Èc7cmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á�Á ì

Ö c Ö ��MGYLOVPGSVhvp�OVF9\ @ H¯JNF @ nGh¶J @ UVP�U2b ÜVÜ�	 � � ���}OZJ�JNMGY��Ä��bdF_U2WãJNMvYgirUVWTn @ PvYr\
\GOZJzOlÛ¯DGp�p�YZ\Ci @ FIirp�YrH_ÝIc���MGYXD^JfF_YZH_hGp�J�ÛKp @ PvYrÝ @ H��T-wîVc Ö ä �U½R¾ ��¿� ½R¾ ��À Û¯HKJzOZJNc�Ý�åLuoYZP
i @ F_iZp�YZH�FIYruGFIYrH_YZPzJNH�A��7Yq]GYrPzJNH�SVYrPvYrF_OJNYr\sk @ JzM���-íîVc Ö äVc~cTcmcLcTcmcTcmcmc Á Õ2î

Ö c�ä ��p�pRJzMGY�WsYZOVH_hGFIYrWsYrPzJzH�OVPG\TJzMGY~JzMGYrUVFIYqJ @ iZOVpouvF_Yr\ @ i J @ UVPGH�UVb��¬OZJ~JNMvY���78�
Û JzUVuGÝ�OVPG\:� � ÛKn�UZJ_JzUVWsÝ_c}cmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á Õ2ä

��c Á ÜVÜ�	 � � � �{@ P�JNMGYL��AùHKBoHKJzYrWsc cmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á Õ2ì
��c Á �Z³jiZp�hvHKJNYZF�Y ]ªYZPNJzHgPGUVFIW�O2p @ §rYZ\CJNULJNMGY�JNUZJzOVp�nµUVb�Y ]ªYZPNJzH9]oH_cLH_YZYr\47ViZp�hvHKJNYZF

JNMGFIYrHIMGUVp�\�hGH @ PvSmJNMvY Á ìVì Ö ³ Á ìVìVä�A��ßÛK�(UVuGÝXOVPv\sJzMGYLÕVîVîVî�A}�ßÛK��UZJIJNUVWsÝIc Á á2�
��c�Õ ¡TFIOVuGM @ irO2p�F_YZuGF_YZH_YrPzJzO @ U2P}UVb(��OVnvp�YL��c��Vc�cLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á á2ä
��c�� ��s�����]�HIc�iZUVH��_�XU2n^JNO @ PGYZ\�bdF_U2W � � � � Yq]ªYZPzJNH�hvH @ PGSLJzMGYLÕVîVîVîs¡m�a�����wA}��c Á á2�
��c�á ��PGS2hGp�O2FC\ @ HKJzF @ nGh^J @ UVP<U2b«JNMGY��Z³jiZp�hvHKJNYZF�Yq]GYrPzJNH[k @ JNM"JNMGY�irUVWsuGp�YqJzY}\GYq³

JNYZiqJNU2F�ü UVPGý"Û kmM @ JzYsOVF_YZOVÝ,OVPG\�k @ JNMt������²�OVPG\ Ô ����² ü¤UVPGý"ÛKMvOZJNijMGYZ\
OVF_YZOVÝ9O2irirU2F_\ @ PGS,JNU�HIYrYZ\47Virp�hGH¯JNYrF�JzMGF_YZH_MGUVp�\GHTÛKÕ2�E7V�Vî�JzU�äVîE72äVîVÝ9U2n^JNO @ PGYZ\
nzBthGH @ PGSgJNMGY Á ì2ì Ö ³ Á ìVìVä�¡m�~�����wA}��c}cLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á á2ì

��c�� ��PGS2hGp�O2F�\ @ HKJNF @ nvh^J @ UVP¬UVbGJNMvY,�Z³jiZp�hvHKJNYZF�Yq]GYrPzJNH�k @ JNM[JNMvY,irUVWsuGp�YqJzYL\GYqJzYriq³
JNUVFgü UVPvýsÛ kmM @ JNY9OVF_YZOVÝ�O2PG\�k @ JzM�������²xOVPG\ Ô ����²óü¤UVPGý�Û¯MGOZJzijMGYr\�OVFIYrOVÝ
OViriZUVF_\ @ PGSgJNU�H_YZYr\472irp�hGHKJzYrF~JzMGF_YZH_MGU2p�\GH[ÛK�2îE7V�Vî,JNU Á�Á î_7 Á�Á îVÝ9UVn^JNO @ PGYZ\�nzB
hGH @ PGSgJNMGY Á ì2ì Ö ³ Á ìVìVä�¡m�a�����wA}��cXcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á �2î

��c Ö ��PGS2hGp�O2FC\ @ HKJzF @ nGh^J @ UVP<U2b«JNMGY��Z³jiZp�hvHKJNYZF�Yq]GYrPzJNH[k @ JNM"JNMGY�irUVWsuGp�YqJzY}\GYq³
JNYZiqJNU2F�ü UVPGý"Û kmM @ JzYsOVF_YZOVÝ,OVPG\�k @ JNMt������²�OVPG\ Ô ����² ü¤UVPGý"ÛKMvOZJNijMGYZ\
OVF_YZOVÝ9O2irirU2F_\ @ PGS,JNU�HIYrYZ\47Virp�hGH¯JNYrF�JzMGF_YZH_MGUVp�\GHTÛKÕ2�E7V�Vî�JzU�äVîE72äVîVÝ9U2n^JNO @ PGYZ\
nzBthGH @ PGSgJNMGYLÕVî2îVîs¡T�a�����7A}��c�cmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á � Á

��c�ä ��PGS2hGp�O2F�\ @ HKJNF @ nvh^J @ UVP¬UVbGJNMvY,�Z³jiZp�hvHKJNYZF�Yq]GYrPzJNH�k @ JNM[JNMvY,irUVWsuGp�YqJzYL\GYqJzYriq³
JNUVFgü UVPvýsÛ kmM @ JNY9OVF_YZOVÝ�O2PG\�k @ JzM�������²xOVPG\ Ô ����²óü¤UVPGý�Û¯MGOZJzijMGYr\�OVFIYrOVÝ
OViriZUVF_\ @ PGSgJNU�H_YZYr\472irp�hGHKJzYrF~JzMGF_YZH_MGU2p�\GH[ÛK�2îE7V�Vî,JNU Á�Á î_7 Á�Á îVÝ9UVn^JNO @ PGYZ\�nzB
hGH @ PGSgJNMGYLÕVî2îVîs¡T�a�����7A}��c~cmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á �2Õ

¥gc Á ��MGYmirhGWThGp�OJ @ ]ªY[\ @ H¯JNF @ nGh^J @ U2PGH�UVbÈJNMGY�J¤k�Ul\GOZJzOCHIYqJzH�n�Y @ PGSlhvH_Yr\�bdUVF�JNMGY
��³j��JzYrH¯JNc[��MvY�¥íF_YZuGF_YZH_YZPNJzH9JNMGYTWsOZ� @ WThGW \GY ] @ OZJ @ U2P}UVb�JNMvYfJ¤k�U¬\GOZJNO
H_Y JNH_c cmcTcmcTcmcmcTcLcmcTcmcTcmcmcTcmcTcmcLcTcmcmcTcmcTcmcmcTcmcLcTcmcTcmcmc Á �2á

� @ ]



|¤P�JNMvYCH¯JNOVPG\vOVF_\yW�U�\GYZp���JNMGYZF_YlO2F_Y�H @ ��æRhGO2F_QRH¬Û��1�8���8�@�f���N�TOVPG\c jÝTOVPv\;H @ � p�YZu^JNU2PGH
Û��z��¡8� �£¢��?¡8¤R�£¥5OVPv\¦¡@§2ÝsOVH,JNMGY�bdhGPG\vOVWsYrPzJNOVpXuGO2FKJ @ irp�YrH @ P?JNMvYxhvP @ ]GYrFIH_Yrc>��MvYrF_YxOVFIY
JNMvF_YrYmJ¤B�u�YrH[UVb�bdUVFIirYliZOVF_F @ YZF_H�Û¯PGYrS2p�YZiqJ @ PGS?SVFIO£] @ J¤BoÝ @ P�JNMGYCWsU%\GYZp��(kmM @ ijM®WsYr\ @ OZJzYTJNMvY
@ PNJzYrFIOViqJ @ UVPvHfn�YqJ¤k�YrYZP�JzMGYrWscX��MGYqB?OVF_Y«JzMGYguGMGUJNUVP�bdUVF�JzMGYgYrp�Yri JNFIUVWsOVSVPGY J @ imbdU2F_irYZ�©¨«ª
OVPG\b¬4½abdUVFvJzMGY�k,YZOVQgbdUVF_iZYr��OVPG\LY @ SVMzJ«SVp�hGUVPGH�bdUVFvJzMGYaHKJNFIUVPGSXbdUVFIirYrc«|¤PLúmhvOVPzJNhGW>��MGFIUVWsU
¥9BoPGOVW @ irH¬Û¯úL��¥gÝ_��JNMvYCH¯JNF_U2PGS�bdUVFIirY�WsOVQ2YZH�noU2hGPG\"HKJNOJNYrHTirUVWsu�UVH_YZ\�UVb�JNMGFIYrYlæRhGO2F_QRH
bdUVFXO�nGOVFKBGUVPG��UVFXO�æ�hvOVF_Q�OVPG\xOVPzJ @ ³jæRhGO2F_Q¬uGO @ FXbdUVFXOCWsYZH_UVPGc���OVFKBGUVPGH�OVPG\xW�YZH_UVPvH�OVFIY
QRPGU£kmPtirUVp�p�YZiqJ @ ]GYrp�BEOVH,MGOV\vF_UVPGH�OVH,UVuGu�UVHIYr\lJNU¬p�Yru¶JNUVPGH~kmM @ ijM"OVFIY�PGUZJ�OV¦oYZiqJzYr\tnzB�JNMvY
HKJzF_UVPvS @ PzJNYrFIOViqJ @ U2PGc

��MGY"Yrp�YriqJzF_UVWsOVS2PGYqJ @ i�ÛK�aA}Ý�HKJzF_hGi JNhGFIYyUVbTirUVWsu�UVH @ JNY"uGOVF¯J @ irp�YrHxMGOVH�n�YrYrPwHKJzhG\ @ Yr\
JNFIOV\ @ J @ UVPGOVp�p�B @ P;HIirOZJIJNYZF @ PGS}Yq�ou�YrF @ WsYrPzJzH @ P�JNMGYCH_OVWsYmk�O£ByJzMGOZJle�h¶JNMGYZF_bdUVFI\;hGHIYr\�JNMvY
H_iZOZJ_JzYrF @ PGS U2b,OVp�uGMGO;uvOVFKJ @ iZp�YZHTJNU�uvF_UVn�Y�JzMGY�H¯JNF_hviqJNhvF_Y}UVb~JNMGY�OZJNUVWscãA}UVFIY�F_YZirYZPNJzp©BV�
JNMvYTY ��u�YrF @ WsYZPNJzH«JNMvOZJTW�YZOVH_hvF_Y�JNMGYmYrp�Yri JNF_U2W�O2SVPGYqJ @ iTuGF_U2uoYZFKJ @ YrHfUVb�MGOV\GFIUVPGHfMGO£]ªYmnoYZYrP
p @ W @ JNYr\;JzU�JNMvY�H_iZOZJ_JzYrF @ PGS U2bgYrp�YriqJzF_UVPvH�H @ PGirYlJzMGYqB7MGO£]ªY�PGU�HKJzF_UVPvS @ PzJzYrF_O2iqJ @ UVPGH¬O2PG\
OVFIYr�9O2HTbdOVFmOVH�k,YCQRPGU£km��uoU @ PzJ_³£p @ Q2YZct��MGOVF_S2YCOVPv\;WsOVSVPGY J @ ilWsUVWsYrPzJ�\ @ H¯JNF @ nGh¶J @ UVPGH @ P
H_uvOVirYXOVFIY�PGUZJf\ @ F_YZiqJzp©B�WsYZOVH_hGFIYrOVnvp�YZ��nvh^J�JNMGY @ F Ô UVhvF @ YrF�JNFIOVPGHIbdUVF_WsH_�ªQRPGU£kmP�OVH��aA÷bdUVF_W
bdOVi JNUVFIH � OVFIYg\ @ FIYri JNp�B"W�YZOVH_hvF_YrO2nGp�Y @ P�HIirOZJIJNYrF @ PvSlYq�ou�YrF @ WsYrPzJzH_c

��MGYmirF_U2H_HfH_Yri J @ UVP�bdU2F�JzMGYLH_iZOZJ_JzYrF @ PGSCUVb�OsH_u @ PGp�YrHIH,ijMGOVFISVYr\xuGOVF¯J @ irp�YTnzB"O�uoUJNYrPzJ @ OVp
\GhGY�JzU�O�ijMGOVFISVYL\ @ HKJNF @ nvh^J @ UVP�iZOVP�noY�kmF @ JIJNYrP�OVH_�
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kmMGYZF_YcKÒ @ HaJNMGY[W�U2W�YZPzJNhGWßJNFIOVPGH_bdYZF,n�YqJ¤k�YrYrP�JzMGY @ PGi @ \GYZPNJ�uvOVFKJ @ iZp�YTOVPG\CJzMGY�H_iZOZJ_JzYrFIYr\
uGOVF¯J @ irp�Y�OVPv\�ÑlÛfKÒ Ý @ H(JzMGY�bdUVFIWßbdOViqJzUVF�kmM @ ijM @ H @ PTJzMGY�PGU2P^³jFIYrp�OZJ @ ] @ H¯J @ i�p @ W @ J9JNMvY Ô UVhGF @ YZF
JNFIOVPGHIbdUVF_WçU2bÈJzMGYLijMGOVF_S2Ym\ @ H¯JNF @ nGh^J @ U2PÖÕ�Û@K× Ý_�

ÑCÛØKÒ Ý�- � xNÙÚ�Û�ÙÌ Õ�Û@K× Ý�� e × Û Á c�Õ2Ý

��MRhGH?ÑlÛfKÒ Ý @ HXOVP @ PG\ @ irOJ @ UVP�U2bÈJzMGYL\GYrSVFIYrYmUVbªJNMGYLirU2W�u�UVH @ JzYrPGYZH_H_c���O2nGp�Y Á c Á p @ HKJzH�HIUVWsY
ijMGOVFISVY�\ @ HKJzF @ nGh^J @ UVPvH�OVPG\�JNMvY�irUVFIF_YZH_u�UVPG\ @ PGS?F_YZuGF_YZH_YZPNJzOZJ @ UVPEUVb�JNMvY�bdUVF_WðbdOVi JNUVFIH�UVn^³
JNO @ PGYZ\�nzB Ô UVhGF @ YZF�JNFIOVPGH_bdU2F_Wsc

|¤PtF_Yrp�OZJ @ ] @ HKJ @ i,JNMGYZUVFKBV��JNMGYZH_Y�bdUVFIW bdOVi JNUVFIH,noYZirUVWsYsOVPGO2p©BRJ @ i�bdhGPGi J @ UVPGHLUVb�JNMvY�bdUVhGFK³
WsUVWsYrPzJNhvWùJNFIOVPGHIbdYrF�HIæ�hvOVF_YZ\àÛ Ò « Ý_cß|¤P;JNMvY}H_uGO2irYq³£p @ Q2YtFIYrS @ UVPG��kmMGYZF_Y Ò «?@ H�PvYrSVOZJ @ ]GY
Û Ò «ÖÜÞÝ [ «�ß î2Ý_��JNMGY�uGMzBoH @ irOVp«uGF_U�irYZH_H @ H�JNMGY�Yrp�OVHKJ @ i�H_iZOZJ_JzYrF @ PGS�UVb9OVP"Yrp�Yri JNFIUVP�UVP"O
irU2W�u�UVH @ JzYluGOVF¯J @ irp�Yrct|¤P�JzMGYLJ @ WsY ³jp @ Q^Y�F_YZS @ U2PG�(kmMGYZF_Y Ò «l@ H[u�UVH @ J @ ]GY?Û Ò «*Üáà [ « vçîVÝ_�
JNMvY�uvMNBoH @ iZOVp�uGF_U�irYZH_H @ H9JzMGYsOVPGP @ M @ p�OJ @ UVPtUVb«O�p�Yru^JzUVPtOVPG\"OVP?OVPzJ @ ³jp�Yru¶JNUVP"bdUVp�p�U£k�Yr\"nNB
JNMvY�uvF_U�\GhGiqJ @ U2PyUVb«O�MGOV\GFIUVPyO2PG\yO2PNJ @ ³£MGOV\GFIUVP�Û�â â�	 ã ãªÝ_�aUVF�JNMGY @ Pz]ªYrFIH_YCuGF_U�irYZH_H_c�|¤P
JNMvY�HIuGOVirY ³jp @ Q^Y}F_YZS @ UVP"JzMGY�bdU2F_WèbdOVi JNUVFIHCOVFIY�F_YrO2pfbdhvPGiqJ @ UVPvH_�9kmM @ p�YsJNMGY BwOVF_Y�irU2W�uvp�Y �
bdhGPGi J @ UVPGH @ P�JzMGY�J @ W�Y ³jp @ Q^YTFIYrS @ UVP V Á W�c

ijMGOVF_S2Ym\ @ H¯JNF @ nGh^J @ U2PÖÕ®Û@K× Ý Ô UVFIW bdOVi JNUVFSÑCÛ Ò « Ý
`�U @ PzJ M Û@K× Ý K×�ä Ý ��U2PGHKJzOVPzJ Á

´ hGQ O£k,O å�æÀyç Ì � � å
Ì A}UVPGUsu�UVp�Y Û Ámà Ú�æå æ Ý �u�

���ou�UVPGYZPNJ @ O2p å£èé ç � � å
Ì ¥ @ u�UVp�Y Û Ámà Ú�æå æ Ý �U«

¡TO2hGH_H @ OVP å èê «yçEë èXì æ � � å£æ
Ì�ítî « ¡mOVhGHIH @ OVP Y � Ú�æ î « å�æ

��OVnvp�Y Á c Á ���GUVWsYLijMGOVFISVYL\ @ HKJNF @ nvh^J @ UVPGH�OVPG\�JNMGYLiZUVF_FIYrH_u�UVPG\ @ PGSCbdUVF_W	bdOViqJzUVF_HIc



�
��MGY�H_uvOVirY ³jp @ Q^Y�OVPG\�J @ WsYq³£p @ Q2Y�bdUVFIW{bdOViqJzUVF_H�H_MGUVhvp�\�n�Y�\GYZH_irF @ n�Yr\snzB¬O�H @ PGSVp�Y�OVPGOVp�BRJ @ i

bdhGPGi J @ UVP�U£]ªYrF�JzMGY�kmMGUVp�YgF_OVPGS2YgUVb Ò « Û ³�ï ß Ò «�ß«à ï�ÝIc�¥ @ HIuoYZF_H @ UVP�FIYrp�OZJ @ UVPGHXirU2PGPGYri J
JNMvY�FIYrOVpªOVPv\ @ WsOVS @ PGOVFKBxuvOVFKJzH~U2b�OVPGO2p©BRJ @ ifbdhGPGiqJ @ U2PGH�V©Õ_WªOVPG\mJzMRhGH«O2p�p�U£k{UVPGY�JNUmuGFIYr\ @ iqJz�
@ P;uGF @ PGi @ uvp�YZ�(JNMvYCbdUVFIW bdOVi JNUVFIHTbdUVFLOVPzB Ò « U2PGirY�OVp�p�JzMGY�uoUVp�YrHmOVPG\"nGFIOVPGijM^³£irh^JzH @ PxJNMvY
J @ WsYq³£p @ Q2YyF_YrS @ UVPwOVPG\®JNMGY @ FxnoYZMGO£] @ UVF�OZJyp�O2F_SVY%[ « OVF_Y"QRPGU£kmPG�sUVF�] @ irY�]ªYZF_H_O2c ��MGY
\ @ H_u�YrFIH @ UVP�F_YZp�OJ @ UVPCO2uGuGF_U2OVijMmJzUTPRhGiZp�YZUVPlbdUVFIWíbdOVi JNUVFIH�k�OVH«DGF_H¯J�hvH_Yr\ @ P Á ìV�VämOVPG\�p�OZJNYZF
HKJ @ WThGp�OZJNYZ\�JNMvYm\ @ HIirU£]ªYZFKByUVb�JzMGY>Õ�O2PG\kðwWsYrHIUVPGH[Û>V©ÕEW�O2PG\���MvOVuGcXäsUVb�V©�.W�ÝIc

|¤P¬uoYZFKJzhGF_nGOJ @ ]ªY,úL��¥ ÛKuvúm��¥gÝI�RJzMGY,bdUVFIWâbdOViqJzUVF_H«H_MGUVhvp�\¬n�Y�FIYrp @ OVnvp©B�irOVp�irhvp�OVnvp�Y,bdU2F
p�OVF_SVY¬HIuGOViZYq³jp @ Q2Y Ò « c�|¤P®OV\G\ @ J @ UVP}JNMvYrF_Y @ HsO?uGF_U�UVbXnGOVHIYr\®UVP}JNMvY¬`~MvF_OVSVW^ñYZP^³j² @ PG\GYrp{òUVb
JNMvYrUVFIYrW V©�_W��%JzMGOZJ�JzMGYLH_uGOViZYq³£p @ Q2YmbdUVF_W	bdOViqJzUVF_H�O2PG\�JNMGY�J @ WsYq³£p @ Q2YLbdUVFIW bdOVi JNUVFIH�OVF_Y�JNMvY
H_O2W�Y�OVHk[ « 	 ï�c7��MRhGHCbdUVFsp�OVFISVY�[ « �aJNMGY�J @ WsYq³jp @ Q2Y�bdU2F_WèbdOVi JNUVFIH�HIMGUVhGp�\�n�Y�FIYrOVp
bdhGPGi J @ UVPGHfOVPG\�irO2p�iZhGp�O2nGp�Y�k @ JNM @ P�JzMGYLbdF_OVWsYqk�UVFIQ�UVb(uGúL��¥gc

��H�Y ��u�YrF @ WsYZPNJzH�OVFIY,H @ WsuGp�YrF�JNU�u�YrFIbdUVF_W @ P[JzMGYgH_uGO2irYq³£p @ Q2YmF_YZS @ UVPG�%JzMGYgbdUVF_W bdOVi JNUVFIH
@ PfJNM @ H�F_YrS @ UVP[MGO£]ªY9n�YrYZP @ PN]GYrH¯J @ SVOZJNYZ\�YrOVFIp @ YrF�OVPG\TW�U2F_Y9\vOZJNO�Yq� @ H¯J�k @ JNM�M @ SVMvYrF9[ « c«��MGY
WsO @ P�Yq�ou�YrF @ WsYrPzJNO2p�\ @ þsirhGp�J¤B @ PTJNMvY~J @ WsYq³£p @ Q2Y,FIYrS @ UVP @ H�JNMGY�H_WsOVp�poiZF_UVHIH�H_YZiqJ @ UVP¬bdUVF�JNMvY
uGFIU%iZYrH_H�� � � � 	 ã ãßÛKUVFóã ã�	 � � � � Ý(kmM @ ijMx\GYZirF_YZOVH_YZH�FIOVu @ \Gp�B?OVHS[ «L@ PGiZF_YZOVH_YZH_cf��MGY
F_OJ @ UfU2b JzMGY«�aA bdUVF_W7bdOViqJzUVF_HI��MvUjk�Yq]GYrFI�ªirOVPmnoYaUVn¶JNO @ PGYr\mhGH @ PGS�JNMvY~O2PGSVhGp�OVF�\ @ HKJNF @ nvh^J @ UVP
OZJmFIYrH_U2PGOVPGiZYrH @ P�JNMGY�J @ WsYq³£p @ Q2YmF_YZS @ UVPskmMvYrF_YmM @ SVMGYZFfH¯JNOZJ @ H¯J @ irHfOVF_YLO£]%O @ p�OVnvp�YZc

��MGYsuGF_UJNUVP @ H9JNMGY[p @ SVMzJNYZHKJCnGOVF¯BªUVPG��nvh^J @ JzH,HKJzF_hGi JNhGFIY @ HgH¯J @ p�p @ PGiZUVWsuGp�Y JNYZp©BEhGPv\GYrF¯³
HKJzU%U�\?OZJ,JzMGY�YrPvYrF_SB H_iZOVp�Y�UVbaúm��¥�ÛXd Á ¡TY ¢�ÝI��|J @ H,\GYrHIirF @ n�Yr\ynNB�J¤k,U�bdUVFIW�bdO2iqJNU2F_H_c
ÛK¡mYrPvYrF_O2p�p�B�bdU2F[OVPzB�uGOVFKJ @ iZp�Ymk @ JzM uGOVF @ J¤B�irUVPGHIYrF¯]vOJ @ UVP OVPG\�J @ WsY�FIYq]ªYZF_HIOVp @ PN]%OVF @ O2PGirYZ�
JNMvYxPRhGWTnoYZFsUVb��aA bdUVFIWöbdOVi JNUVFIH @ H�ÛKÕ2� à Á Ý�bdUVF�OtiZUVWsuoUVH @ JzY�H_u @ P �®uGO2FKJ @ irp�Yrc�Ýâ|¤P
JNMvY�PvUVP^³jFIYrp�OZJ @ ] @ H¯J @ isp @ W @ JCOVPG\ @ P�JzMGY�H_uvOVirY ³jp @ Q^YCFIYrS @ UVPG��JNMvYqB®OVFIY�Yrp�Yri JNF @ i�ijMGOVF_S2Y�O2PG\
WsOVSVPGY J @ i�WsUVWsYrPzJ�\ @ HKJNF @ nvh^J @ UVPGH�JNMvF_UVhGS2M Ô U2hGF @ YrF«JzF_OVPvH_bdUVFIW�cs��MGY�\ @ HIirhGHIH @ UVPGH @ P�JNMvY
bdUVp�p�U£k @ PGSxH_Yri J @ UVPGHmOVF_YsFIYrHKJzF @ iqJzYr\xJzU�JNMGYs�aA bdUVFIW bdOVi JNUVFIHLUVb�JzMGYsuGF_UJNUVPtn�UZJNM @ P¬JNMvY
H_uvOVirY ³jp @ Q^Y[OVPG\�JzMGY�J @ W�Y ³jp @ Q^YTFIYrS @ UVPGHIc

ô:õØô 5�#&�e 5A��28"@#A�8�6.�! ")(*� 1�D���28�iC©ö�.Ø÷s� +E��øA./#&!

|¤P Ô�@ SVhGFIY Á c Á JNMGYfp�U£k�YrH¯JgUVFI\GYrF Ô YqBoPGWsOVP�\ @ OVSVFIOVWßbdUVFaYrp�Yri JNFIUVP^³juvF_UZJzUVPlYZp�OVH¯J @ i�HIirOZJI³
JNYZF @ PGS @ HXH_MvUjkmPvc

��M @ H�uGF_U�irYZH_H @ H[\GYZH_iZF @ noYZ\EnzB�\ L 7V\ Ò «�ù/úÜ« kmMGYZF_Y ú @ HfJzMGY�²�UVF_YZPzJN§ @ Pz]%OVF @ OVPzJ
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Ô�@ SVhGFIY Á c Á �T��MvY�p�U£k�YrHKJCUVFI\GYrF Ô Y BoPGWsOVPt\ @ O2SVF_OVW UVb�JNMvYo� � Ü!	 � � ÜtH_iZOZJ_JzYrF @ PGSVc�ÛK��p�p
æRhGOVPzJ @ J @ YrHfOVFIYm\vYrH_iZF @ noYZ\ @ PsJzMGY�JNY ��JTbdUVp�p�Ujk @ PGS��aæ�c[Û Á c��VÝIc�Ý

OVWsuGp @ JzhG\GYmbdUVF�JNM @ HXuGFIU%iZYrH_Hf\GhGY�JzU�U2PGYLuGMGUZJzUVP�Y �oijMGOVPGSVYmS @ ]ªYZP�nzBo�

ú d û Üü),g ¤ )dÜ�ý Ó ÁÒ « Ó û���) þ�¤A)N�Øý
- á8l�ÿ
Ò «���9ÛGKÜ � �f� ± Ý��

¤ �9ÛGKÜ �f� ± Ý Ó ��«Û KJ � �f���ÝXi;¤f�9Û KJ �f�a�jÝ Û Á c��2Ý

kmMGYZF_Y ��÷Û���Ý @ H�O®H_u @ PGU2F¬bdUVF¬irFIYrOZJ @ PGSwÛ¯OVPGP @ M @ p�OZJ @ PvSVÝ¬H_u @ P^³£MGOVp�bTuGO2FKJ @ irp�Yr�%KÜíÛ�KÜ � Ý¬O2PG\
KJ Û KJ � Ý�FIYruGFIYrH_YZPzJxJzMGY?WsUVWsYrPzJNO®UVb9JzMGY @ P^³jiZUVW @ PGS5Û¯UVh^JI³jSVU @ PGSVÝCuGF_UJNUVP<OVPv\<Yrp�YriqJzF_UVPv�
F_YZH_u�Yri J @ ]ªYrp�B���O2PG\�� @ H�JNMGY�MGYrp @ i @ J¤B?UVb�iZUVF_FIYrHIuoUVPv\ @ PvS�uGOVF¯J @ irp�Yrc�� ¤ OViriZUVhGPzJNH�bdU2F�JzMGY��aA
@ PNJzYrFIOViqJ @ UVPCUVb�JzMGYXuGF_UJNUVP�OVPG\ @ Pvirp�hG\GYrH�JNMGYfbdUVFIWíbdOViqJzUVF_HI�9��MGYfirU2F_F_YZH_u�UVPG\ @ PGSTæ�hvOVPzJ @ J¤B
bdUVF�JzMGYLuoU @ PzJ_³£p @ Q2YmYrp�Yri JNF_U2P @ HXH @ W�uvp©B¬JzMGYL¥ @ FIOViLW�OJNF @ ��ia¤�c

|¤P�æRhGO2PNJzhGWµWsYrijMGO2P @ iZH~JzMGYLW�O2SVPGYqJ @ iLWsUVWsYrPzJ%K¢EUVb�O2P�YZp�YZiqJNFIUVP @ HXS @ ]ªYZP�nzBo�

) ¢���).-
	 �Õ@p���� )����).-
� �ãÕ@p��@� Û Á9à J �jÝ Û Á c�á2Ý

kmMGYZF_Y�	 @ H(JNMGY,²�OVPv\²ñY,SZ³£bdOViqJzUVF,Û¯UVF9SB�FIUVWsOVSVPGY J @ i,F_OJ @ UVÝ9OVPv\ J �TÛX- Í �U«« Ý @ H�JNMvY,OVPGUVWsOZ³
p�UVhGH�WsOVS2PGYqJ @ iyW�U2W�YZPzJ®UVb�OVP7Yrp�YriqJzF_UVPvcö��MGY�]vO2p�hGYyUVb J ��k,OVH�DGF_H¯J iZOVp�iZhGp�OZJNYZ\>nNB



�
�GijMzk @ PGSVYrF @ P Á ìVá2ä�JNU�n�Y�O2noUVh¶J?îVc�îVî Á�ÁÖ bdF_U2W O�iZUVF_FIYri J @ UVP;JNU�JzMGYC]GYrFKJzYq� JNMGOZJ @ P¶³
irp�hG\GYZ\�JNMvY�YZW @ HIH @ UVP�OVPG\"OVnGHIUVF_u¶J @ UVP;UVb«O�] @ FKJzhGOVpauGMGUJNUVP"OVHmH_MGU£kmP @ PxJzMGY Ô YqBoPGWsOVP
\ @ OVSVFIOVW n�Yrp�U£km� Ô�@ SVhvF_Y Á c�ÕVc
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Ô�@ SVhGFIY Á c�ÕV�(¢fYZFKJzYq��irUVFIF_Yri J @ UVP[JNYZF_WâF_YZH_u�UVPGH @ nGp�YgbdUVF�JNMGY�OVPGUVWsOVp�UVhGH«WsOVSVPGY J @ i,WsUVWsYrPzJ
UVbªJNMGYLYZp�YZiqJNFIUVPGc

��M @ H[WsYrijMvOVP @ H_WùnNB @ JNHIYrp�bd�9MGU£k�Yq]GYrF_��\ @ \yPGUZJCYq�ouGp�O @ P�JNMGY�MRhGSVY�OVPGUVWsOVp�UVhGHmWsOVSVPGY J @ i
WsUVWsYrPzJ?U2b«JNMGYxuGFIUZJNUVP¨Û J ± - Á c�äVì2Ý_c¨|¤PGH¯JNYZOV\ @ JCJzhGF_PGYZ\�UVh^J�JNU"n�Y�\GhvY�JNU�JNMGYxbdOVi J
JNMvOZJ�JNMvY�uGF_UJNUVP�MvOVH�HKJzF_hGi JNhGFIY¬F_OZJzMGYrFfJNMGOVP n�Y @ PGS?u�U @ PNJI³jp @ Q^Yr�Xp @ Q^Y¬OVP Yrp�Yri JNF_U2PGc®åmPvY
WsO£B JNMGYZPykmF @ JNY�JNMGYxYq�ouGFIYrHIH @ UVP<bdUVF�� ¤ @ PtJNMGYxbdUVp�p�U£k @ PGSxk�O£BEJzMGOZJ�H_OZJ @ HIDGYrHC²�UVF_YZPNJz§
@ PN]%OVF @ O2PGirYZ�(iZhGF_FIYrPzJTirUVPvH_YrF¯]%OZJ @ UVPG��OVPG\xuGOVF @ J¤B?irUVPGHIYrF¯]vOJ @ UVPG�

� ¤ -¦i ¤ Ñ � Û�[ « Ý à�� L ¤�� Ò �Õ�� ±
Ñ « Û�[ « Ý Û Á c��2Ý

kmMGYZF_Y�Ñ � ÛX[ « Ý�O2PG\QÑ « ÛX[ « Ý�O2F_Y�JNMvY�¥ @ FIOVi�OVPG\L`�O2hGp @ bdUVF_WwbdOViqJzUVF_HIc~|¤P�JNMvY�PGUVP^³£F_Yrp�OZJ @ ] @ HKJ @ i
p @ W @ J�JNMGY B�O2F_Y�JzMGY Ô UVhGF @ YZFoJNFIOVPGHIbdUVF_WsH�UVb2JzMGY9ijMvOVF_SVY9OVPG\�OVPGU2W�O2p�UVhvH�WsOVSVPGY J @ i�WsUVWsYrPzJ
\ @ HKJzF @ nGh^J @ UVPGHI��F_YrHIuoYZiqJ @ ]GYrp�B�c���Jb[ « - îV�(Ñ � F_Yr\vhGirYZH�JzUm`qhGHKJ�JzMGY�JNUZJzOVp�YZp�YZiqJNF @ iLijMGO2F_SVYQ�
OVPG\�Ñ « n�YriZUVWsYrH«JzMGY[O2PGUVWsOVp�UVhGH�WsOVS2PGYqJ @ iTW�U2W�YZPzJ @ P}hGP @ JNH�UVboJNMvY[PRhGirp�YrO2F�WsOVSVPGY J @ i
WsUVWsYrPzJ¬Ûq¢��¦- ���Ë« ¤�� Ý�bdUVF�JNMvYmuvF_UZJzUVPGc

|¤P Á ìV�Vî�e�U2H_YrPRnGp�h^JzM;irO2p�iZhGp�OJNYr\�JNMGYsiZF_UVHIHK³jHIYri J @ UVP�UVb~Yrp�OVHKJ @ iÖ� � Ü"H_iZOZJ_JzYrF @ PGS�nGOVHIYr\
UVP�H @ PGSVp�YmuGMGUZJzUVP�Y �oijMGOVPGSVYÞV Ö W�cX��MGYLF_YZH_hGp�J�iZOVPxnoY9kmF @ JIJNYrP @ P�JNMvYmp�OVn�bdF_O2W�YLOVHI�
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kmMGYZF_Yó¥ Ü � æÀ ¤ æ� OVPG\ Ï! Ï#" ¤ ÔÎ��� @ HsJzMGY¨ü A}UZJIJyirF_U2H_HxH_Yri J @ UVPGý�iZUVF_FIYrHIuoUVPv\ @ PvS"JNU?JNMvY
H_iZOZJ_JzYrF @ PGSyUVb�O2P YZp�YZiqJNFIUVP�nzBwO"MNBou�UZJNMvYqJ @ irO2pfu�U @ PzJ_³jp @ Q2Y�HIu @ PGp�YZH_HCijMGOVF_S2Yr\�uvOVFKJ @ iZp�YxUVb
WsOVH_H$� ± �

� L
��Ê ¤ ÔÎ���

- ÿ «&% ä� irU2H « Û�����h2ÕVÝá % e� H @ P À Û�����h2ÕVÝ Û Á c�ä2Ý

OVPG\ % ��Û % ä� Ý @ HfJNMvY�YrPGYZF_SZB UVb�JzMGY @ PGi @ \GYZPzJyÛKHIirOZJIJNYrFIYr\GÝ[Yrp�YriqJzF_UVP�k @ JNMxJNMGYCH_irOJ_JNYZF @ PGS
OVPGS2p�YLUVb$���c Ô F_U2W Q @ PvYrWsOZJ @ irH�k�YTMGO£]GYr�

% ä�% � - Á²à Õ % �� ±
H @ P « ���Õ

�u�
' Û Á c��2Ý

��MGY9J¤k�U�JNYZF_WsH>+ ¢ OVPG\ó+ ¤ OVF_YaJNMGY,YZp�YZiqJzF @ igOVPG\¬WsOVSVPGY J @ i,�GOVijMvH�bdF_UVWâbdOVi JNUVFIH_��kmM @ ijM
OVFIYm\vYrDGPGYZ\�OVHI�

+ ¢ ÛX[ « Ý Ü Ñ � Û�[ « Ý à
�

á�� «±
Ñ « Û�[ « Ý Û Á c�ì2Ý

+ ¤ Û�[ « Ý Ü Ñ � ÛX[ « Ý à Ñ « ÛX[ « Ý Û Á c Á îVÝ

kmMGYZF_YS� @ HfU2PGYgUVb�JzMGYLA}OVPG\vYrp�HKJNO2Wà]vO2F @ OVnGp�YrH « \vYrDGPGYZ\�OVH²� Ü Ò « Û Ü ³�[ « Ý_c
+ ¢ O2PG\\+ ¤ OZJo[ « -ßî�iZUVF_FIYrHIuoUVPv\lJNUlYZp�YZiqJzF @ i�ijMGOVF_S2Y[OVPG\�W�O2SVPGYqJ @ i[irhGFIF_YrPzJs\ @ H¯³

JNF @ nvh^J @ UVPGH @ P�JNMGY�PGUVP¶³jF_YZp�OJ @ ] @ HKJ @ iCp @ W @ Jzc}��MGY�noYZPGYrD¶J¬UVb«hGH @ PGS!+ ¢ Û�[ « ÝmOVPG\%+ ¤ Û�[ « Ý
@ PGHKJzYrOV\"UVb£Ñ � ÛX[ « ÝgOVPv\%Ñ « Û�[ « Ý @ H9JNMGOZJgJzMGYrFIY @ HLPGU¬iZF_UVHIHK³)JzYrFIW UVb�JNMGY�bdUVFIW + ¢ + ¤ @ P
JNMvY,Yq�ouGFIYrH_H @ U2P ÛK�aæRcmÛ Á c Ö ÝIÝ�bdUVF�JNMGYg\ @ ¦�YrF_YZPzJ @ OVp�irFIUVH_H�HIYri J @ UVPGcX��MRhGH�H_YZuGOVF_OJNYgWsYrOVHIhGF_Y ³
WsYrPzJNH�UVb9+ ¢ Û�[ « Ý�O2PG\!+ ¤ Û�[ « ÝfOVF_YmuoU2H_H @ nGp�Y[OVPv\}bdF_UVWàJzMGYrW Ñ � Û�[ « Ý�O2PG\!Ñ « Û�[ « Ý�iZOVP
(N®©¯�°*)�¸�¹{Á�¸@Ç,+~°.-(½�¯G³�¿,+~ÀmÇ.°²¹{°�µ,+~¸�±N°�À?Ç8Å0/21�354#(�35687.(�9;Á�´m¶�¯�°²¶XÁ~º�°�Ã:+�Á<;�°²¹{°�Æ@Á�³@´aÉ



ä
n�YxiZOVp�irhGp�OZJNYZ\Gcó��MGYxDGF_H¯J�WsYZOVH_hGFIYrWsYrPzJ}UVbaJzMGY��aA bdUVFIWöbdOVi JNUVFIHsUVbaJzMGY�uGF_UJNUVP}k�OVH
u�YrF_bdU2F_WsYr\ @ P�OVPyYrp�OVHKJ @ i*� � Ü�HIirOZJIJNYrF @ PvS?Yq�ouoYZF @ WsYrPzJ�nzB�°�UVbdHKJzOV\^JzYrF�j�H[S2F_UVhGuyOZJl�^JNOVP¶³
bdUVFI\x\vhGF @ PGSgJNMGYgu�YrF @ U�\�U2b Á ì2�V�Z³ Á ìV� Ö c«��MGYqB"hGYZH_YZ\�OVPxYrp�Yri JNFIUVP�n�YrO2W k @ JzM�YZPGYrFIS @ YrHXUVb
Á îVî2� Á �V�V��O2PG\�Õ2� Ö A�Yq¢ @ Pvi @ \GYrPzJ�U2P�O�SVOVHIYrUVhGHfMzBo\GF_UVS2YrP�JzOVF_S2YqJTOVPG\�JNMGY @ FXFIYrH_hvp©JzH�OVFIY
H_MvUjkmP @ P Ô�@ S2hGF_Y Á c�� V�äEW�����MvY @ F�\GOZJNO�\ @ \¬PGUJLWsOZJNijM�Y @ JNMvYrF�JNMvYgA}UZJ_JgirhGF¯]ªYr��U2F�JNMGYgD¶J
OVHIH_hGW @ PGSlJNMGOJTJzMGYCuvF_UZJzUVP�MGOV\yO�u�U @ PNJI³jijMGO2F_SVYCOVPG\;u�U @ PzJ_³jWsOVS2PGYqJ @ iCW�U2W�YZPzJNc"��MGY @ F
F_YZH_hGp�J[irp�YrOVFIp©B @ PG\ @ irOJNYr\sJNMGOJ�JNMGYLuGFIUZJNUVPxMGOV\�JzU�MvOj]GYTO�HKJzF_hGi JNhGFIYrc

� @ PGirY�JzMGYrPv��WsYrO2H_hGFIYrWsYrPzJNHgU2boJNMGYT�aA bdUVF_WµbdO2iqJNU2F_HfUVboJNMvY[uGFIUZJNUVP�MGO£]ªYTnoYZYrP}u�YrF¯³
bdUVFIW�YZ\�nzB�W�O2PNB�UZJzMGYrF~SVF_U2hGuGH9n�UZJzM @ PTJNMGY�H_uGO2irYq³£p @ Q2Y�OVPG\ @ PTJNMvY~J @ WsYq³£p @ Q2Y,FIYrS @ UVPGHIc�|¤P
JNMvY�HIuGOVirY ³jp @ Q^Y,F_YZS @ UVPCY �ouoYZF @ W�YZPzJNOVpo\GOZJNOmirhvF_F_YZPzJNp�B�Y � @ H¯JghGuLJNUb[ « -7� Á c��T¡mYq¢ « �RkmM @ p�Y
@ PsJzMGY�J @ W�Y ³jp @ Q^YTFIYrS @ UVP�JNMvYT\GOJNOsYq� @ HKJ[hGu�JNUÖ[ « d Á �s¡TY ¢ « c

��FIOV\ @ J @ UVPGOVp�p�B OVp�pÈJzMGY�\GY JNYZF_W @ PvOZJ @ UVPGHgUVb�+ ¢ OVPG\!+ ¤ MGO£]GY�noYZYrP?WsOV\GY�k @ JNM?iZF_UVHIH
H_YZiqJ @ UVPlW�YZOVH_hvF_YrWsYZPNJzH�JNMGOJ,hGHIY~JzMGY�efUVHIYrPRnGp�h^JNM�HIYruGO2F_OZJ @ UVPmJNYrijMvP @ æRhGY�bdUVF«O2PlhGPGu�UVp�OVFK³
@ §rYr\xYrp�Yri JNFIUVP�noYZOVWscf��M @ H�JNYZijMGP @ æRhGY @ H�nGOVHIYr\xUVP�JNMGYgFIYrOVHIUVP @ PGS,JNMGOJL�aæ�c[Û Á c Ö Ý9irOVP�n�Y
F_Y kmF @ J_JzYrP�O2H�OCFIYr\GhGiZYr\�irF_U2H_HXH_YZiqJ @ UVPG� L � �vkmMGYrFIY
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k @ JNMÖw Ü Á9à ÕªÛ Á1à ¥�Ý2JNOVP « > F« �u� ��JzMGYfp�UVPvS @ JzhG\ @ PGOVpªu�UVp�OVF @ §rOZJ @ U2P�U2b�JNMvY�] @ FKJzhGOVpªuGMGU³
JNU2PGc ��MGY?O2noU£]ªYtYZæ�hvOZJ @ UVP @ H¬O®p @ PvYrOVF¬bdhGPviqJ @ UVPóUVbQw¬bdUVF�O®D^�oYr\�[ « ����MGY?FIYr\GhGiZYr\
irFIUVH_H�H_Yri J @ UVPEÛ L � Ý @ H�WsYZOVH_hGFIYr\tOVH�OlbdhGPGi J @ UVP}UVb�JzMGYüw�nNByijMGO2PGS @ PGS[JNMGYTnoYZOVW÷YrPGYZF_SZB
OVPG\ WsYZOVH_hGF @ PvSy\ @ ¦�YrF_YZPzJ�]vO2p�hGYZH�UVb����LJzU?W�O @ PzJNO @ P\¥<iZUVPGHKJzOVPzJNc � @ PvirY¬�aæRc¨Û Á c ÁUÁ Ý @ H
O}p @ PvYrOVFTYræRhGOZJ @ UVPv� @ JzH�H_p�UVu�YlS @ ]ªYZH�O�WsYrO2H_hGFIYrWsYrPzJ�UVb>+ ¢ OVPG\xJNMGY @ PzJNYZF_H_YZiqJ @ UVP®S @ ]ªYZH
OxW�YZOVH_hvF_YrWsYZPNJ�UVb£+ ¤ � Ô�@ SVhGFIY Á c�áxH_MvUjkmHmH_ijMvYrWsOZJ @ irO2p�p�ByJzMGYse�U2H_YrPRnGp�h^JzM;H_YZuGOVFIOZJ @ UVP
WsYqJzMGU%\vc

°�U£k�Yq]GYrF_��k @ JzMxJzM @ HLWsYqJzMGU�\yFIYrp�OZJ @ ]ªYZp©B uGFIYri @ H_Y�WsYrOVHIhGF_YZWsYrPzJNH�U2b�+ ¢ MvOj]GYCU2PGp©B noYZYrP
irO2F_F @ Yr\tUVh¶J�bdUVFZ[ «@? Ö ¡TY ¢ « cC��M @ H @ HgYrHIuoYZi @ OVp�p©BEn�YriZOVhGH_Y,JzMGY:+ ¤ JzYrFIW irU2PNJzF @ nGh^JzYrH
W[hvijM?W�U2F_Y�H @ SVP @ DGiZOVPzJNp�B�JzMGOVP!+ ¢ OZJ[M @ SVM^[ « \GhGY�JzUmJNMvY�¥óÛ Ü � æÀ ¤ æ� Ý~JzYrF_WíJzMGOZJ�WThGp�³
J @ uGp @ YZHQ+ ¤ ÛKHIYrYs�aæRc"Û Á c Ö Ý_ÝIcl��MRhGHmWsYrOVHIhGF_YZW�YZPzJNH[U2b£+ ¢ nNB�JNMGY�efUVH_YZPRnGp�h¶JNM;WsY JNMGU�\
p�YrOV\�JNU¬p�OVFISVY�YrFIF_UVFIH«kmMGYZPc[ «s@ HgSVFIYrOZJzYrF«JzMGOVP Ö ¡mYq¢ « c�|¤PtHIu @ JzY�UVb�JNM @ Hgp @ W @ JNOZJ @ UVP @ P
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Ô�@ SVhGFIY Á c��V�÷��MGY<DGFIHKJóWsYrO2H_hGFIYrWsYrPzJwUVb[JNMvY�uGF_UJNUVPíH¯JNFIhGiqJzF_hGFIY @ P]� � ÜíH_irOJ_JNYZF @ PGS
ÛKO2\GOVu^JzYr\xbdF_UVW V�äEW�ÝIc
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Ô�@ SVhGFIY Á c�á2���GijMGYrWsOZJ @ iTUVbªJNMGYLefUVH_YZP�nvp�h^JzM�HIYruGOVFIOZJ @ UVPxWsYqJNMvU%\Gc

JNMvY,WsYrOVHIhGF_YZW�YZPzJ[U2b�+ ¢ OVPlYrWsu @ F @ irOVp�FIYrp�OZJ @ UVPGHIM @ uxn�YqJ¤k�YrYZP�JNMGY«J¤k�U��aAðbdUVF_WâbdOVi JNUVFIH
UVbªJNMGYLuGFIUZJNU2P @ P�JNMGYLH_uvOVirY ³jp @ Q^Y[F_YZS @ UVP�MGOVHXnoYZYrP�YrHKJzOVnGp @ HIMGYr\vc�|J @ HfH @ WsuGp�Bo�

¢ ±
+ ¢
+ ¤ - Á Û Á c Á ÕVÝ

kmMGYZF_Y�¢ ± -öÕVc�äVì @ H[JNMGYtWsOVSVPGY J @ i?WsUVWsYrPzJyUVbXJzMGY?uGFIUZJNUVP @ PóhGP @ JNH�UVb�JNMGYtPRhGiZp�YZOVF
WsOVSVPGY JNUVPv��kmM @ p�YI¹
»¤ � k,O2H�bdU2hGPG\}JNU?n�Y¬\GYrHIirF @ n�Yr\EnzB�JNMGY¬bdU2p�p�U£k @ PGS Û¯OVp�HIUtYrWsu @ F @ irOVp�Ý
F_YZp�OJ @ UVPGH_M @ uG�

+ ¤
¢ ±
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kmMGYZF_Y«JzMGY,\ @ uoU2p�Y�bdUVF_WâbdOVi JNUVFI�A+�Y9� @ H�JzMGY Ô UVhGF @ YZF(JzF_OVPGHIbdUVF_WâUVb�O2P�Yq�ou�UVPGYrPzJ @ OVpoijMGOVFISVY
\ @ HKJzF @ nGh^J @ UVP�ÛqÕ�Û × ÝCBU� �D ½R¾ E � Ì Ý @ P�JNMGYLPGUVP¶³jF_YZp�OJ @ ] @ HKJ @ imp @ W @ J¬Û¯H_YZYm�(OVnGp�Y Á c Á Ý_c

��MGYrFIYTY � @ H¯JNH�PvUjkíOVPxOVp©JzYrFIPGOZJ @ ]ªY�k�OjB¬JzUsW�YZOVH_hvF_Y�JNMGYLF_OJ @ U�U2bÈJzMGYTHIuGOViZYq³jp @ Q2YmbdUVF_W
bdOVi JNUVFIHmU2b�JzMGYsuGF_UZJzUVPthGH @ PGSsJNMGYsH_iZOZJ_JzYrF @ PGSxUVb«p�UVPvS @ JzhG\ @ PGOVp�p©B uoUVp�OVF @ §ZYr\"Yrp�YriqJzF_UVPvH V©�V�
ìV� Á î_W���kmM @ ijM�k�OVH�DGFIHKJguvF_UVu�UVH_YZ\ @ P Á ì Ö � V©�EW�c�|¤PTJzM @ H9W�Y JNMGU�\[JNMvY~JNFIOVPGH¯]ªYrFIH_Y�ÛGF � Ý9O2PG\
p�UVPGS @ JNhG\ @ PGO2p(ÛHFAsdÝ�u�UVp�OVF @ §rOZJ @ U2PGH�UVb�JNMGY @ P @ J @ O2p�p�B�hGPGu�UVp�OVF @ §rYZ\CFIYriZU @ pªuvF_UZJzUVPG�VJNMGY�YZPGYrFIS @ YrH



Á î
UVb @ Pvi @ \GYrPzJ[OVPG\�H_iZOZJ_JzYrF_YZ\�YZp�YZiqJzF_UVPGH[Û % ��OVPv\ % ä� Ý�OVPG\�JNMGYgHIirOZJIJNYrF @ PvSCOVPvSVp�Y�ÛX���ZÝ�UVbªJNMvY
Yrp�Yri JNFIUVPG��O2F_Y�WsYZOVH_hGFIYr\�JNUTYq�RJNFIOViqJ«JNMGY�F_OZJ @ UTUVb%JNMvY,bdUVF_WßbdO2iqJNU2F_H(JzMGOZJ @ H9S @ ]GYrP¬nzB V Á îEW��

+ ¢
+ ¤ - Ý

F �FAs
Û % � àI% ä� Ý

ÕJ� ±
JzOVP ���Õ Û Á c Á áVÝ

�GYZuGOVF_OJNY�WsYZOVH_hGFIYrWsYrPzJzH�UVb©+ ¢ OVPG\�+ ¤ O2F_YfOVp�HIU�u�UVH_H @ nGp�Y,nzB�OV\G\ @ J @ UVPGO2poWsYrO2H_hGFIYrWsYrPzJ
UVbLK ½ kmM @ ijM�MGOVHXOs\ @ F_YZiqJ[F_Yrp�OZJ @ UVPvH_M @ usk @ JNMsJNMGYLefUVH_YZPRnGp�h¶JNM�iZF_UVHIHXH_Yri J @ UVPG�
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kmMGYrFIY
K ½ Ü + « ¢ ÛX[ « Ý à ¥ w + « ¤ Û�[ « Ý Û Á c ÁZÖ Ý

+ ¢ OVPv\�+ ¤ irOVPxnoYL\GY JNYZF_W @ PvYr\�] @ OLJzMGYLbdUVp�p�U£k @ PGSCFIYrp�OZJ @ UVPGHIM @ uGH_�

K ½ FAs - % � àI% ��
� Û Á9à ¥�Ý�+ « ¤ JNOVP « ���Õ Û Á c Á äVÝ

K ½ F � - Ý Õ Û Á1à ¥�Ý�+ ¢ + ¤ JzOVP ���Õ ' Û Á c Á �VÝ

��M @ H�JzYrijMGP @ æRhGY�\vU%YZH"O2p�p�U£k bdUVF?uGFIYri @ H @ UVPíWsYZOVH_hGFIYrWsYrPzJzH�UVbÖ+ ¢ OZJ M @ S2M [ « H @ PGiZY
JNMvY[JNF_O2PGHK]GYrF_HIY�uoUVp�OVF @ §ZOZJ @ UVP�JNYZF_W ÛHK ½ F � Ý�kmM @ ijMEirUVPzJzO @ PvH�OVP @ PzJzYrF_bdYZF_YZPGirYxUVbS+ ¢ O2PG\
+ ¤ c�°�YZPGirY�JNM @ H�JzYrijMGP @ æRhGY�k�UVFIQ�H�n�YqJ_JzYrF @ P®M @ S2M¦[ « JzMGOVP}JNMvY¬e�UVHIYrPRnGp�h^JNM H_YZuGOVF_O³
J @ UVP}WsY JNMGU�\G��kmM @ p�Y�JNMvY[F_Y ]ªYZF_H_Y @ H«JzF_hGYTOZJ�p�U£k [ « cm����u�YrF @ WsYZPNJzOVp�p©B}JzM @ H,WsYqJNMvU%\}MvOV\
PGUZJ¬noYZYrP®bdYrOVH @ nvp�Y�hGPzJ @ p�FIYrirYZPzJNp�Bó\GhGY[JzUlJNMGY¬\ @ þsirhGp�J @ YrHsUVbXuGFIU%\vhGi @ PGS @ PzJzYrPGHIYxu�UVp�OVFK³
@ §rYr\?YZp�YZiqJzF_UVPtn�YrOVWsH,OVPv\}UVb�WsOVQ @ PvS¬uoUVp�OVF @ §ZOZJ @ UVP?WsYrOVHIhGF_YZWsYrPzJNHLOZJ�YrPGYZF_S @ YrHgUVb�U2F_\GYZF
Á ¡TY ¢�c

��MGYmDGF_H¯J[WsYZOVH_hGFIYrWsYrPzJ�UVb�JzMGYLF_OZJ @ U ¹
º¹
» hGH @ PGSLJNM @ HXWsYqJNMvU%\�k,O2H�u�YrFIbdUVF_WsYr\xOZJXJNMvY
A}|¤��³£��OZJNYZHX² @ PGYZOVFX��iriZYrp�YrFIOZJNUVFX��YZPNJzYrFXOZJmp�U£k/[ « Û ß Á ¡TY ¢ « Ý�O2PG\�JNMGYLF_YZH_hGp�JTH_MGU£k�Yr\
JNMvY9H_O2W�Y9H_irO2p @ PGSgn�YrMGO£] @ U2F�JNMvOZJ�UVn¶JNO @ PGYr\fk @ JzM�JNMGY«e�UVHIYrPRnGp�h^JNM�WsY JNMGU�\
V ÁUÁ W�c9efYrirYZPzJNp�B



Á�Á
OVP¬Y ��u�YrF @ WsYZPNJ�Û¯�~î Á ³jîVî Á Ý9OZJg��Yr¦�YrF_HIUVP�²�OVn"ÛK��²�OVnGÝ9MGOVH�WsYrO2H_hGFIYr\�JNMGY«]%OVp�hGYgUVb ¹
º¹
» hGu
JNUu[ « ->�Vc Ö ¡mYq¢ « V Á ÕV� Á �_WÈOVPv\ @ J~k�OVH9UVnvH_YrF¯]ªYZ\[JNMGOZJaJzMGY�H @ WsuGp�Y�HIirOVp @ PvS�UVb��aæRcmÛ Á c Á ÕVÝ
bdO @ p�H�bdUVF$[B«?v Á ¡mYq¢s«Nc~|¤P�JzM @ H�F_YrS @ UVPXJNMGY�]%OVp�hvY9UVb�+ ¢ bdOVp�p�H�bdOVHKJzYrFªJNMGO2P�JNMGY«\ @ uoUVp�YgÛX+?Y«Ý
OVuGuvF_U£� @ WsOZJ @ UVP"OVPG\v��H @ PGirYsn�UZJNM�JNYZijMGP @ æRhGYrHmirOVPtS @ ]ªYsFIYrp�OZJ @ ]ªYZp©BEuGFIYri @ HIYCWsYrO2hGF_YZW�YZPzJNH
UVbRJNMGY�J¤k,UTbdUVF_WàbdOViqJzUVF_HI��JzMGYrFIY @ HaO[\ @ H_iZF_YruvOVPGiqB�n�YqJ¤k�YrYZP[JNMGYZH_Y~J¤k�U[WsY JNMGU�\GH_c���MvY�+ ¤
WsYrOVHIhGF_YZWsYrPzJNHsnzByJ¤k�U}WsYqJzMGU�\GH�Q2YZu^J�JzMGYlHIOVWsY�H_iZOVp @ PGS?n�YrMGO£] @ UVF[UVb�\ @ u�UVp�Y?Û�+�Y9ÝThGu
JNUó[ « d Ö ¡mYq¢ « k @ JzM @ P?O2P?YrF_FIUVF,UVba�JMsc�°�Ujk�Yq]GYrFLO¬F_YZH_hGp�J�nzB � @ p�p�YqJ�OVp�c V ÁZÖ W�hGH @ PGS
u�UVp�O2F @ §rOZJ @ UVP�W�Y JNMGU�\?H_MvUjk�Yr\�+ ¤ WsYrOVHIhGF_YZWsYrPzJNHLbdYrp�p�bdO2HKJNYZF~JzMGOVP^+�Y @ P�JNMGY�FIOVPGSVYTUVb
d Ö ¡TY ¢ « hGugJNUbd Á ÕL¡TY ¢ « V Á �_W��ÈnGh^JaJNMGYZF_YXMGOVHan�YrYZPlPGULYq�ou�YrF @ WsYrPzJ,irUVPGDvF_W @ PvSXJzMGY @ F
F_YZH_hGp�JfBªYqJzcX�GYrY Ô�@ SVhGFIY Á c��Vc
Ô�@ SVhGFIY Á c Ö HIMGU£kmH�JzMGY�F_OJ @ U�¢ ± ¹
º¹
» OVH�OgbdhGPviqJ @ UVPsUVb6[ « OVH�U2n^JNO @ PGYZ\CnzB[JzMGY�J¤k,ULWsYqJzMGU�\GH
\GYZH_irF @ n�Yr\"OVn�U£]ªY V Á �EW�cs��MGY���²�OVn?WsYZOVH_hGFIYrWsYrPzJzHTUVbau�UVp�OVF @ §rOZJ @ U2P?\GOZJNO¬hvulJNUó[ « d Ö
¡mYq¢ « OVFIYmD¶JmnNBo�

¢ ±
+ ¢
+ ¤ - Á²Ý î ' Á �

[ «
+Q�&A « Ý î ' î2á Û Á c Á ìVÝ

��MGYrHIYLF_YrHIhGp�JNH @ PG\ @ irOZJzY«JNMGOJ�JNMGY�Yrp�YriqJzF @ igijMGOVFISVY,\ @ HKJzF @ nGh^J @ UVP�UVbvJzMGY,uGFIUZJNUVP @ H�WsUVFIY
H_uvOZJ @ OVp�p©B"Y ��JzYrPG\vYr\lJNMvOVPsJzMGYmW�O2SVPGYqJ @ imUVPGYZ��|¤bÈJNMGY B"OVF_YmirUVFIF_YZiqJfJNMGYZP�JNMvYT\ @ H_iZF_YZuGOVPGi B
irO2P�u�YrFIMGOVuGH�n�Y�\GhGY�JzU9JNMGY�bdO @ p�hGF_Y�U2b�JzMGY�uGMzBoH @ irOVpªO2H_H_hvW�u¶J @ UVPCU2b�U2PGY�uGMGUZJzUVP�Yq�oijMGO2PGSVY
WsOV\GY @ PCJzMGY[efUVH_YZPRnGp�h¶JNMtirFIUVH_H�H_Yri J @ UVPtbdUVF_WThGp�OV��U2F�WsO£B�n�Y�JzMGOZJ�JzMGYrFIY @ H,O�H @ SVP @ DGiZOVPzJ
YrFIF_UVF @ P�JNMGYLWsYrO2H_hGFIYrWsYrPzJNHIc���PxY �ouoYZF @ W�YZPzJ�\GYZH @ SVPGYZ\�JNU @ Pz]ªYrH¯J @ SVOZJzYXJzM @ HX\ @ H_iZF_YZuGOVPGi B
@ H9irU2PNJ @ PRh @ PGSsOZJ���²�OVntÛKY �ouoYZF @ W�YZPzJm�~î Á ³jîVî Á Ý�kmM @ ijM @ H(JzU�WsOVQ2Y,uvF_Yri @ HIY,WsYrOVHIhGF_YZWsYrPzJNH
UVb ¢ ± ¹
º¹
» hGH @ PGSLJNMGYmefUVH_YZP�nvp�h^JzM�JzYrijMGP @ æRhGY V Á ä.W�V Á �_W�c Ô h^JzhGF_YmWsYrOVHIhGF_YZWsYrPzJNH,U2b ¢ ± ¹
º¹
»hGu�JNUk[ « -íìs¡mYq¢ « OVFIYLOVp�HIUsuGp�O2PGPGYr\ @ Px��²�OVn�Yq�ou�YrF @ WsYrPzJ��aî Á ³ Á îVì V Á ì_W�c



Á Õ

Ô�@ SVhGFIY Á c��V�5¥ @ u�UVp�YyHIirOVp @ PGS>ÛX+?Y9Ýxn�YrMGO£] @ U2F�UVbu+ ¤ noUZJzM @ P7efUVHIYrPRnGp�h^JNM�JzYrijMGP @ æRhGY
ÛKMvUVp�p�U£k�H_æRhGOVFIYrÝ�OVPG\;uoUVp�OVF @ §ZOZJ @ UVP�JNYZijMGP @ æRhGYyÛKDGp�p�YZ\ i @ F_iZp�YZÝ�hGu�JNU Ö ¡mYq¢ « ÛKOV\vOVu^JNYZ\
bdF_U2W V Á �.W�ÝIc

Ô�@ SVhGFIY Á c Ö ��¥ @ HIirF_YZuGOVPGi B�noY J¤k,YZYrPXJNMGYaefUVH_YZP�nvp�h^JzMfJzYrijMGP @ æRhGY�ÛKMGUVp�p�UjkmÝ�OVPv\mu�UVp�OVF @ §rOJ @ UVP
JNYZijMGP @ æRhGY¬Û¯DGp�p�Yr\xi @ F_iZp�YZÝ_c[ÛKOV\vOVu^JNYZ\�bdFIUVW V Á �_W�Ý_cX�GYrY�JzYq�RJNc
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Ô UVF_WÞbdOViqJzUVF_H @ PtJzMGY�J @ WsYq³jp @ Q2Y�F_YZS @ U2P HIMGU£k \ @ ¦oYZF_YZPNJ�bdYrOJNhGFIYrHsbdF_UVW÷JNMGU2H_Y @ P?JNMvY
H_uvOVirY ³jp @ Q^YgF_YrS @ UVPv�o\GhvY~JNUfJNMGY�uGF_YZH_YrPvirYgUVb�FIYrHIUVPGOVPGiZYrHLÛ¯uoU2p�YZH_Ý9O2PG\�irU2PNJ @ PRhGhvW ÛKnvF_OVPGijM¶³
irh¶JNH_Ý�OZJ¬JzMGF_YZH_MGU2p�\GHxOZJ%�»- á�� «± OVPG\óOVn�U£]ªYrc Ô�@ SVhvF_Y Á c�ä H_MGU£kmH�JNMGYtp�Ujk�YrH¯J�U2F_\GYZF
Ô YqBoPGWsOVPx\ @ OVSVF_O2WçUVbªJNMGY ÜVÜ�	 ���A� � uGF_U�irYZH_HIc
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Ô�@ SVhGFIY Á c�ä2����MGYLp�U£k�YrHKJ�UVF_\vYrF Ô YqBoPGWsOVP�\ @ O2SVF_OVW	UVbªJNMGY ÜVÜ=	 ���A� � uGF_U�irYZH_HIc

��MGY @ Pz]%OVF @ OVPzJTOVWsuGp @ JzhG\GY ú UVb�JzM @ HXuGFIU%iZYrHIH @ H_�

ú d ûKî�),g ¤ ) �ÜVÜ�ý Ó
Á
Ò « Ó û�� � � � ) þ�¤A)qî�ý

- á8l�ÿ
Ò «P�Q ÛGKÜ � � �� ± Ý��

¤ �9ÛGKÜ �f� ± Ý Ó ��«Û KJ �8�a� Ý�ia¤ Q Û KJ � � ��a�jÝ Û Á c�ÕVîVÝ

kmMGYZF_Y �Q ÛGRÈÝ @ HmO�HIu @ PvUVFTbdU2FgOVPGP @ M @ p�OZJ @ PvS�Û¯irF_YZOZJ @ PGSVÝLHIu @ P¶³jMGOVp�b9O2PNJ @ ³£uGOVF¯J @ irp�Yr��k @ JzMxJNMvY
H_O2W�YL\GYZDGP @ J @ UVP�O2HfbdU2F�JNMGYLH_uvOVirY ³jp @ Q^YT\ @ OVSVFIOVWsc

� ¤ @ P[JNMGY«J @ WsY ³jp @ Q^YmFIYrS @ UVP¬iZOVP¬noY�UVn^JNO @ PGYZ\�nNB}OVuGuGp�B @ PvS�iZF_UVHIH @ PGSsHKBoWsWsYqJNF¯B�JNUS� ¤
@ PsJzMGYLH_uGOViZYq³£p @ Q2YmF_YZS @ U2P�Û¯�~æRcTÛK�2Ý_Ý_��kmM @ ijM�p�YZOV\GH�JNUV�

� ¤ -¦i ¤ Ñ � Û�[ « Ý Ý�� L
¤�� Ò �

Õ�� ±
Ñ « Û�[ « Ý Û Á c�Õ Á Ý
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±�H @ PvSLJzMGYLbdUVp�p�U£k @ PvSC¡mUVF_\vUVP @ \GYZPzJ @ J¤B @ P�JNMGY�J @ WsYq³£p @ Q2YmF_YZS @ UVPG�

�Q Û�KÜ � � �� ± ÝXi
¤ �9ÛGKÜ �f� ± Ý�- �Q ÛGKÜ � � �� ± Ý

Û Ü Ý Ü � Ý ¤
Õ�� ±

Ý � L
¤=� Ò �
Õ�� ±

��Û�KÜ �f� ± Ý Û Á c�ÕVÕVÝ

� ¤ @ P��aæRcTÛ Á c�Õ Á Ý�iZOVP�n�YLF_Y kmF @ J_JNYZP�O2H_�

� ¤ -¦i ¤ ÛXÑ � ÛX[ « Ý à Ñ « ÛX[ « ÝIÝ à
Û Ü � Ý ÜªÝ ¤
Õ�� ±

Ñ « ÛX[ « Ý ' Û Á c�ÕV�VÝ

|¤P Á ì Ö ÕUT @ ijM @ ijM @ YqJCOVp�c�DvF_HKJCiZOVp�iZhGp�OZJNYZ\�JNMGYsiZF_UVHIHTHIYriqJ @ U2P @ PxJNMvYgJ @ WsY ³jp @ Q^YlF_YZS @ UVP
V�ÕVîEW��

� L
��Ê ±K±=� �WVØ���

- ÿ «áYX ± �
Ó ),+ ¤ ) « Û Á9à irU2H « �^Ý à áJ� «±� )0+ ¢ ) « H @ P « � Û Á c�ÕVáVÝ

kmMGYZF_Yr��� @ H9JNMvY�H_irOJ_JNYZF @ PGS�OVPGSVp�Y�UVb�JzMGY�Yrp�Yri JNF_U2P @ P�JNMGY�iZYrPzJNYZFK³£UVbø³jWsOVHIHgHKBoHKJzYrW Û¯��A}Ý
OVPG\UX ± @ H�JNMGYg]ªYZp�U�i @ J¤BEUVb�JNMGYsuGFIUZJNUVP @ P�JzMGYs��A}�aS @ ]GYrPynNBZX ± Ü Á�Ý áJ� «± hE�zcx��MGY
irFIUVH_HCH_YZiqJ @ UVP�bdU2FgJzMGY @ Pz]ªYZF_H_Y�uGF_U�irYZH_H?ÛX���(� � 	 Ü2ÜXÝCirOVP noYxUVn^JzO @ PGYr\ bdF_UVWè\GY JNO @ p�Yr\
nGOVp�OVPGiZYáV��EW��

� L
��Ê ��V���� � ±o±

-
X «±
� L
��Ê ±K±=� ��VØ��� '

Û Á c�ÕV�VÝ

��MGY�]vO2p�hGY�U2bRJzMGYXirF_U2H_HK³£H_YZiqJ @ UVP @ P,JNMvY�J @ WsY ³jp @ Q^YfFIYrS @ UVP�bdOVp�p�H�æRh @ ijQRp©Bsk @ JNM @ PGiZF_YZOVH @ PGS
WsUVWsYrPzJNhvWâJzF_OVPGHIbdYrF,O2PG\CJNM @ H�W�O2Q2YrHgHIYruGO2F_OZJzY[WsYrOVHIhGF_YZWsYrPzJNHLUVb?) + ¤ )ÈOVPG\ ),+ ¢ )2]GYrF¯B
\ @ þsirhGp�J�\vhGYLJzU�p @ W @ JNYZ\;H¯JNOZJ @ H¯J @ irH @ P¬JNMGY�irU2PNJ @ PRhGhvW�c��GU�bdO2F_� @ P¬JNMvYgJ @ WsY ³jp @ Q^YlF_YZS @ UVP
)0+ ¤ ) @ H�Y �RJNF_O2iqJNYZ\sbdF_UVWã\GOZJzO,nzB¬WsOVQ @ PvSmU2PGY�UVb2J¤k�Ug\ @ ¦oYZF_YrPzJ�OVHIH_hGWsu^J @ UVPvH_�9Y @ JzMGYrF?),+ ¢ )
-/),+ ¤ )^UVF�),+ ¢ ).-¨îVc«��MGY�DvF_HKJ�YZæ�hvOVp @ J¤BxMGUVp�\GH~UVPGp�B�OZJ�JzMGF_YZH_MGUVp�\?ÛX��-7áJ� «± Ý_�VkmM @ p�Y�JNMvY
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H_YZirUVPv\�OVuGu�YrOVFIH[HIUVWsYqkmMGOZJ�OVF_n @ JzF_OVF¯B�c?�(OVnGp�Y Á c�Õ @ HmO�irU2W�u�YrPv\ @ hvWÞUVb«OVp�p�JzMGYlFIYrHIhGp©JzH
bdUVFb),+ ¢ )%U2b�JNMvYmuvF_UZJzUVP @ P�JNMGY�J @ WsYq³£p @ Q2YmF_YZS @ UVPG��OVp�p�WsOV\GY�JNMGOJ*)0+ ¢ )_-/)0+ ¤ )�c

����u�YrF @ WsYZPNJ[�aä Ö îV�RJNMGYguvF_Yr\vYrirYZH_HIUVFXYq�ouoYZF @ WsYrPzJTUVb��~�2�V�V��k�OVH�JzMGYgDGF_H¯JmYq�ou�YrF @ WsYrPzJ
JNUgWsYZOVH_hGFIY�JNMGYXWsOVSVPGY J @ i�bdUVF_WãbdOVi JNUVF�UVbVJzMGY�uGF_UJNUVP�OZJfM @ SVMk[ « Û�vwìg¡mYq¢ « Ý�OVPG\sbdUVhvPG\
JNMvOZJ�JzMGY�FIYrH_hvp©JzH�UVn^JzO @ PvYr\�bdUVF�)0+ ¤ )_]%OVp�hvYrH�k�YrFIY @ PGH_YZPGH @ J @ ]ªY�JNUaJNMGY«ijMGU @ irY�U2bªOVH_HIhGWsu^J @ UVP
V�ÕV�EW�c���p�pvJNMGY�J @ WsYq³£p @ Q2YmWsYrOVHIhGF_YZW�YZPzJNH,UVb�) + ¤ )%O2F_YLuGp�UZJ_JzYr\ @ P Ô�@ SVhGF_Y Á c��Vc

�>WsYrOVHIhGF_YZW�YZPzJ�UVbGJzMGYgbdUVF_W	bdOViqJzUVF�FIOZJ @ UxÛ ¹
º¹
» Ý @ H�O2p�HIU�u�UVHIH @ nGp�YLbdFIUVW{JzMGYgOVPGS2hGp�O2F
\ @ HKJzF @ nGh^J @ UVP�UVbÈJzMGYLuGF_U�irYZH_H ÜVÜU	 � � � � ��UVF @ JNH @ PN]GYrFIH_Yrc���MGYLYq]GYrPzJ�FIOZJNYgOVHXOsbdhGPGi J @ UVP
UVbªJNMGYLiZYrPzJNYZFK³jU2bø³jWsOVH_H[ÛK��A�ÝfO2PGSVp�Yb�_� @ H_�

�\[
�«iZUVH � � ù ) ú ) « ù;Á9à ��irUVH « � � Û Á c�Õ Ö Ý

OVPG\�JNMvYrP
+ ¢
+ ¤ - ] �Õ�� ±

Á�Ý �
Á9à � ' Û Á c�ÕVäVÝ

kmMGYZF_Yr�A� � @ H(JzMGY�O2PGSVp�Y�n�YqJ¤k�YrYrP¬O2P�Yrp�Yri JNF_U2P�OVPG\ Ül\ @ F_Yri J @ UVP @ PTJNMvY���A H¯B�H¯JNYZW�cX�wbdhGp�p
\GYZF @ ]vOJ @ UVP @ HXS @ ]ªYrP @ Px��uvuoYZPG\ @ �"��c

��MGY¬F_YZp�OJ @ ]ªY¬MGYZp @ i @ J @ YrHsbdUVF ÜVÜ OVPGP @ M @ p�OZJ @ U2P @ PzJNU?U2PGY�uGMGUJNUVP�O2F_Y�î?OVPv\ Á \GhGYTJzU
JNMvYTæRhGOVPzJzhGW÷P�hvW[n�YrF_H�UVb�JzMGYmuGMGUZJzUVP�Û Á��u� ÝI����MGYmOVWsuGp @ JzhG\GYZH_^ ½ O2PG\`^ � bdUVFXF_YZp�OZJ @ ]GY
MGYZp @ i @ J¤B>î�O2PG\ Á �LF_YZH_u�Yri J @ ]ªYrp�B��TOVF_Y�uGF_U2uoUVF¯J @ UVPGOVp�JNU « ¤��D � + ¢ O2PG\«)0+ ¤ ) cw� @ JNM;JNMvY
PGUVFIWsOVp @ §rOJ @ UVP�irU2PG\ @ J @ UVP�)a^ ½ ) « à Õm)b^ � ) « - Á �RJzMGY�FIYrp�OZJ @ ]ªY�MGYrp @ i @ J¤B}OVWsuGp @ JzhG\GY,FIOZJ @ U[iZOVP
n�Y�kmF @ JIJNYZP�OVHI�

^ ½^ �
- Á²Ý �

Á1à � Û Á c�ÕV�VÝ

��M @ H�FIYrHIhGp©J @ HX\GYrF @ ]GYr\ @ P���uGu�YrPG\ @ �"�óhGH @ PGSgJNMGYmMGYZp @ i @ J¤B"bdUVF_WsOVp @ H_W V©Õ Á W�c
|¤PCJNMvYTFIYrS @ UVP�U2b�OVuGuGp @ irOVn @ p @ J¤B;UVb�u�YrF¯JNhGFInGOZJ @ ]GY�úL��¥÷ÛKuGúL��¥gÝfOZJ[p�OVFISVYb[ « OVPG\�bdO2F

bdF_U2WµOVPzB;FIYrHIUVPGOVPGiZYrHI��JNM @ H�F_OZJ @ U @ H�Yq�ou�YriqJzYr\lJzUL]%OVP @ H_Mv�g|¤P�JNM @ H�p @ W @ Jz�ÈJzMGYTnvOVH @ i[úL��¥
@ PNJzYrFIOViqJ @ UVPsUVPvp©BlOVp�p�U£kmH�JNMvY�OVPGP @ M @ p�OJ @ UVP�UVbªæRhGOVFIQ�H�U2bªOgS @ ]GYrPsMGYZp @ i @ J¤B[k @ JNMsOVPzJ @ ³jæRhGO2F_QRH
UVbÈJNMGYmUVuGu�UVH @ JNYTMGYrp @ i @ J¤B�cg�GY ]ªYrFIOVp(W�YZOVH_hvF_YrWsYZPNJzHgUVb�JzMGYmuGOVF_O2W�Y JNYZF��?MGO£]ªYTnoYZYrP�W�O2\GY
OZJ«JNMGY,��7@�7FIYrH_U2PGOVPGiZY�Û��Z-{ìVc ÖuÁ ¡TY ¢ « Ý @ PTJzMGY,uGFIU%iZYrHIHS� � � � 	 ÜVÜXc��(OVnGp�Y Á c���p @ H¯JNH�JNMvY
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F_YZH_hGp�JNHI��JzMGYTY �RJNF_O2iqJNYZ\}F_OJ @ UVH�U2boJNMGYm�GOVijMvH�bdUVFIWµbdOViqJzUVF_HfOVPG\sJNMGYmF_OZJ @ U2H�UVb�JNMGYmMGYrp @ i @ J¤B
OVWsuGp @ JzhG\GYZH�OZJ�JzMGYL��78��c

��MGYrFIY�OVF_Y«H_Y ]ªYrFIOVpGuGFIYr\ @ iqJ @ U2PGH�UVb��sOZJ�JzMGY9��7@��OVPv\�� � c9��MGY�uvF_Yr\ @ i J @ UVP�nzB���p�OVhG\GHIUVP
YqJfO2p�c�k,OVHanGO2H_Yr\�UVP�JzMGY�OVH_HIhGWsu^J @ UVPgJNMGOJü)0+ ¢ ).-]),+ ¤ );V©ä2�EW�c«|¤Ps��OVF @ WsOVp�U_j�HauGFIYr\ @ iqJ @ UVPv�
O?irFIhG\GY¬YZHKJ @ WsOZJNY[k�OVHsWsOV\GY�U2bfæRhGO2F_Q;WsOVHIH�Yr¦�Yri JNH�Ûqp Ú d

¤ �
e Ý @ P}JNMvY�uGF_UJNUVP�k�O£]ªY

bdhGPGi J @ UVP V�ä Ö W�c���O2nGp�Y Á c�álS @ ]GYrH9JzMGY @ F�uGFIYr\ @ iqJ @ U2PGHgbdUVFm�È��JzMGY�Y ��JzF_OVi JNYZ\"FIOZJ @ UVH�OVPG\lJNMvY
F_OJ @ UVH[UVb�JzMGY�MGYZp @ i @ J¤BóOVWsuGp @ JNhG\GYZH�OZJ[JzMGY���78�	OVPG\�� � c;��MGY�H_hvna`qYri JxUVb�JNM @ H�JzMGYrH @ H @ H
JNUlW�YZOVH_hvF_Y�JzMGY�OVPGS2hGp�O2F�\ @ HKJzF @ nGh^J @ UVP?UVb Ü2Ü«	 � � � � OZJ�JzMGY�� � F_YZH_UVPvOVPGirYxÛX�o- Á �Vc��2á
¡mYq¢ « ÝfO2PG\sJzMGYrP�JNUsY ��JzF_OVi JXJNMGY ¹ º¹
» OVPG\ 2432 5 c|¤P�JNMGYlbdUVp�p�U£k @ PvS?H_Yri J @ UVPG��JNMvY�OVHKBoWsu^JzUZJ @ i¬uGF_U2uoYZFKJ @ YrH�U2b�JNMGY�bdU2F_WùbdOViqJzUVF_HXk @ p�p�n�Y
nGF @ Y�c^B"\ @ H_irhvH_H_YZ\}bdUVF�iZUVWsuGp�Y JNYZPGYrHIH_c

ô:õ�d e �gfI D*"@#�"�.�2 =>��#&D&����"hf #A%á57#&�8 5&�329":#&�8�

²�UVPGS�noYZbdUVF_Y[úm��¥ n�YrirO2W�Y�JzMGYsOViriZYru^JzYr\¬JNMGYZUVFKB�UVb�JNMGY�H¯JNFIUVPGS @ PzJzYrF_O2iqJ @ UVPG�a�GO2ijMGH
\ @ H_iZhGH_HIYr\lJNMvYTM @ SVMxYrPGYZF_SZB"n�YrMvOj] @ UVFfUVb�bdUVFIWçbdOVi JNUVFIH @ P�JNMGYmH_uGO2irYq³£p @ Q2YTF_YZS @ U2PGc��vOVijMGH�j�H
OVFISVhGWsYrPzJ�k�OVH�JzMGOZJ¬O2Hü[ « SVU%YZHfJzU @ PGDGP @ J¤B��XO�nvOVF_Y�PRhGiZp�YZUVP H_MvUVhGp�\ noYCH_YrYZP}k @ JzM @ JzH
nGOVFIYLijMGOVF_S2YmO2PG\�WsOVS2PGYqJ @ iLWsUVWsYrPzJ[H_U,JNMGOJ V��VÕEW��

+ ¢ 	 ¬ « Ò � + ¤ 	 ¬ « ÒÕ�� Û Á c�ÕVìVÝ

kmMGYZF_YÖ¬ « @ HLO�irU2PGHKJzOVPzJN� Ò @ H�JNMvY�ijMvOVF_SVYZ�«O2PG\i� @ H�JzMGYsWsOVH_HmUVb�JNMGYsPRhGirp�YrU2PGc��GO2ijMGH
WsOV\GY�JzMGY�uoU @ PzJ,JzMGOZJ @ b£¬ « @ Hg§rYrFIU�OZJsM @ SVM�[ « ��JNMGYZP¬JzMGY�uGOVF¯J @ irp�Y @ HgiZUVWsuoU2H @ JNY�nGh^J @ b
¬ « @ HXO�PvUVP^³j§ZYrFIUCiZUVPGHKJzOVPzJTOZJmM @ SVM�[ « �%JzMGYrPsJNMGYLuGOVF¯J @ irp�Y @ HXbdhGPG\vOVWsYrPzJNOVp�c

|¤PXJzMGY�p�Ujk�YrH¯J�U2F_\GYZF(uvúm��¥g�JNMGY�æRhGOVFIQ,irU2hGPzJ @ PGS�FIhGp�YrH^V��V�2���2á_WVuGFIYr\ @ iqJzHÈJzMGYabdUVp�p�U£k @ PGS
F_YZp�OJ @ UVPG�

+ ¤ ÛX[ « Ý�dUÑ � Û�[ « Ý�d
Á
[ À Û Á c��VîVÝ

��MGY�OVn�Uj]GYsH_irO2p @ PGS�n�YrMvOj] @ UVF_�~MGU£k�Yq]ªYZF_� @ HLWsU%\ @ DGYZ\;nzB®æRhGOVFIQz³jSVp�hGUVPyOVPG\tSVp�hGUVP^³£SVp�hvUVP
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150.6 mm

15
65

58 85.0 mm 92.0 mm

430 fibers     (each layer) 

144.0 mm

240 fibers   (each layer)SFT1 

SFT2
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DDK connectors (x192)

Kuraray  SCSF-3HF(1500) 

8 fibers each 

connectors

QPA02
VLPC

Cassette

12 MedCo 

0.835 mm diameter

Acceptance: 15 - 65 deg 

VLPC CRYOSTAT

Splicing 

2.2 m Kuraray clear multiclad
0.835 mm diameter 

0.9 mm diameter 
1.6 m Kuraray clear multiclad 

Contains 0.5 m Kuraray clear multiclad 
0.96 mm diameter 

E835  scintillating fiber detector 

VLPC cassette (x12)
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Ê�q�ÃQõ5N%òLqtsAsQô�ò�ÇÈæg_ É SIÃQõKù�õmôjc�÷·óQò�`{P�ôj`{ÅÌqafQsRN]ò/qCsAsÙô�ò�ô��b`Fq�ôjf$`�'w#��P�ôId-Ãgf$c�óAM a Ã"N%ô�N%òLqtsAsQô�ò
SIÃQõiù�õ£ôjcËN]ó�`{P�ôj`{Å�N�P�ô�òmÃ"N]ô�c�ô"~Ìô+f$c�ô+f$`�ô�óÙ÷�N\P�ô�Ã^f�ÃQöÈ�'õ/q
õp`�ùèN]õpc�ù�ôÁN]óÙ~Qq
ö�ô�ù3~îqafÙN�P�ô
c�ôN]ôj`N]óQò/w
Íä��P�ô�d-Ãgf$c�óAM a Ã"N]ô�ô3�ôjf\N]õÔS�ô�ò£ôx`�óQö
ö�ôj`N]ô+ci÷·òmóAMøÃ}®¨ªRÅÌé9Ø�ö�ÃQõ£ô�ò%~�ù�ö�õ£ô�ò°c�ù�òLqafQs
c�Ã"N%ÃUN%ÃAÅÌqSf3sAw prqaf�ÃQö�öÈ�'ÎÜN\P�ô�é9qtsAPÄd-Ã"N%ô��±qSfQqtM�ù3M Ê1q
ÃQõ�N]ò/qCs�sQô�òRSIÃQõiù�õ£ôjcÔ÷·óQò;sQôjf�ô�ò£ÃQö
c�ô"��ùQsAsAqafQspc�ù�ò/qSfQs�N�P�ô�®¨åAåAæ"Ú)®"åAåAµ�òmù$f�ógf�öÈ�'w
��P�ô²qSf3~�ùXN�`{P�Ãgf�f�ô�ö�õ�óÙ÷'N\P�ô a Ã¨N]ôFMXÃQõ�N]ô�òGÃgf$cRN�P�ô"q
ò%MXô�ÃgfQqafQsQõ�ÃQò£ô�ötq�õ�N]ô+cvqaf;�ÂÃ���ö
ôx_�wCuAw

çOfQ~�ùXN �ÜP\�ÌõLqa`�ÃÙö çOfQ~�ùXN �ÜP\�ÌõLqa`�ÃÙö
`{P�Ã^f$f�ô�ö � c�ô�õ&`�ò/qC~XN\q
ó^f `{P�Ãgf�f�ô�ö � c�ô�õ�`�ò/qC~èN�q�ógf
® Ð Ñ Ð Ó ß}Ð Ñ Ð Ó §v©¨ å �MÃQõ£ô�ò-�¬ógfQqÈN]óQò
¯ ØQØ�å�ª ½ ß ØQØ åAª ½ §v©¨ ®"ª zQq�öCqa`�ó^f�zXN%ò£óA��ôv�Lù$f�ù�õmôjcQ§
u `'` ß `Ì` §v©¨ ®A® ��M;~XNT�
_ ÜÀÜ ®"¯ ��qafQqtM�ùQM«Ê�q�ÃQõ
x �Ü���H�7ÚÏé9ç��ôYN%ó ®"u d-Ãgf$c�óAM a Ã¨N]ô
æ ØQØ�xAx ½ ß ØQØ×`�ógf\N]ò£óÙö ®+_ p�� ì �ê��óQõLM;qa`�dÎÃÏ����
 f�ù�õ£ô+cQ§
µ �����H�7Ú{é�ç�f�ó�vôN]ó ®"x é9qtsAP�d-Ã"N%ô���qSf3w#Ê1q
ÃQõ²ßp
 f�ù�õmôjc
¬ �Ü���H�7ÚÏ��� vôYN%ó ®"æ ��M;~XNT�
�ÂÃA��ö
ô/_AwtuAy���P�ô�qSf3~�ùXN]õ-óQ÷�N�P�ô a Ã"N]ô"MXÃQõ�N%ô�òÍ�L®"å�åAæ"Úè®¨åAåAµ�òmù$fQßA¯Aª�ªAªXò£ù$fQ§/w
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íêñLò Ø�øuÙ��'ð Z°õÒö ó õ�\£[X[;ö;õ ÚdÛËöRÿ;ö;ù�ÜÎÜÎÜë��õ�\£[�[;ö;õ°Ý

��P�ôÜ~�ù�òL~�óQõmô�óÙ÷èN�P�ô�õmóQ÷íNTSIÃQò£ô����MôOvô�öÌç/çLçT§QN]ò/qCsAsÙô�ò3SIÃQõäN%ó�÷·ù�ò�N\P�ô�òMò£ô+c�ù$`�ô�N\P�ô�P�ÃQò�cèS�ÃQòmô
N]ò/qCs�sQô�ò�ò£Ã"N%ô��\��~�ô�òm÷·óQòLM;qafQsl`�ò£ù$c�ôÎógf�ötqSf�ôIô3�ôjf\N�òmôj`�ó^f�õ�N%ò£ù$`N�q�ógf,�\��M�ô�Ãgf�õ�óQ÷>Ã�~�ò£óAsÙò£ÃAM
`�ÃÙö
ö�ôjcUhA��do
 × ��hË����ò£ó�sQò£ÃAM d-ô	Þ3ô+`YN�qafQsÖ
�f�SIÃgf\N]ô+c × Ã"N]Ãi�C�ôjf\N]õ/§Lw��>vô+f\N]õ�õ£ô�ö
ô+`YN]ô+cË���
N�P�ôËõmóQ÷íNTS�ÃÙò£ô�N]òLqtsAsQô�òrS�ô�ò£ôl`�ö
ÃÙõ£õLqt��ô+c�ÃQõ a ûHÎ a � óQò a fÚÃg`+`�óQò&cQqafQs�N%óHNT��~�ô�õLÎ�Ãgf$cÁN�P�ôjf
õ�N%óQò£ô+c;N%óRN�P�ô/`�óÙò£ò£ô�õL~�ógf$cQqafQsHN]ÃA~�ô�õ/w
��P�ô a ûÀN]Ã�~Ìô�õ²SIô�òmô,~�ò£ô"~�ÃQòmôjc�÷·óQòh`{P�ÃQò/sQôjc+��Ð)Ñ Ð)Ó9§�Ãgf�ÃQöÈ�ÌõLq�õ�S�PQq�ö
ôHN�P�ô a f N]Ã�~Ìô�õ

SIô�ò£ôX÷·óQònf�ô�ùXN%ò£ÃQö¹Ã^f�ÃQöÈ�'õ/q
õ/w���P�ô ØQØøô�ö�ÃQõ�N\qS`Xõ�`�Ã"NLN%ô�ò/qSfQs�Ãgf$c `Ì` ô3�ôjf\N]õ²S�ô�ò£ôb`�ógf\N%ÃAqSf�ôjc
qaf°N�P�ô a ��N]ÃA~�ô�õ/w��ÂÃA��ö
ô«_�wS_�ötq
õ�N]õ|N\P�ô���do
 × � ��öÈN]ô�ò�ç × õLÎÌN�P�ô"q
ò�~3P��Ìõ/qS`�ÃQöÔMXô�ÃgfQqafQsQõ�Ã^f$c
N�P�ôFq�òióQùèN�~�ùXNuc�ô�õ�N\qSf�Ã¨N�q�ógf�õ}qSfÄóQò�c�ô�òXóQ÷�c�ôj`�òmô�ÃQõ/qSf3sê~�òLq�óQò/q N\q
ô�õLw z�óAMXô�qafQ~�ùèN]õ±��~�ò/q
óQò/q NT�
f�ùQM°��ô�òmõ;®�N%ó�®¨¯A§ÎóÙ÷�N�P�ôÍ��do
 × � SIô�òmô�÷·òmóAMÀN�P�ô a Ã"N]ô"M�ÃÙõ�N]ô�òLÎ�S�PQqa`{PvS�ô�ò£ô�ÃÙùXN]óAMXÃ"N\q Ú
`�ÃÙö
öÈ�Ù~�ÃQõmõ£ôjc}N]ó�N�P�ô�N]ÃA~�ô�õ%S�qÈN�P�óQùèN=��öÈN]òmÃ"N�q�ógf�÷·óQòrN�P�ô�~�ù�ò/~ÌóQõmô�õÎóQ÷�N%òLqtsAsQô�ò/qSf3sAÎÔMXógfQqÈN]óQò�Ú
qafQsAÎ�ô��b`Fq�ôjf$`�Ö`{P�ô+`{ÅÆqafQs�Ãgf$clc�ôF��ù3sAsAqafQsAw1��P�ô���do
 × �pÃQö�õ£óR~�ò£óqc�ù$`�ô+c�ò£ô�ö
Ã¨N�q¼vô�öÈ��òmôF�$f�ôjc
c�Ã"N%Ã=��ö�ô�õ7S�P�ô�ò£ô�~�ò/q
óÙòLqÈNT�²f�ùQMÍ�Ìô�ò7S�ÃQõ1sQò£ô�Ã"N]ô�ò|N�P�Ã^fË®+_AÎÌÃgf$cÍN\PQq
õ7SIÃQõ|N%ó=~�òmóc�qac�ô���ùQqa`{Å
ógfXÚÈöCqaf�ô�Ãgf�c�óQ	ÌÚÈöCqaf�ô�Ãgf�ÃQö �Ìõmô�õLw#��P�ô�òmô���ùQq�ò£ôFMXô+f�N%õIóQ÷QN\P�ôHÐ)Ñ Ð)Ó sQóQöac���ö
ô}�[�sQóQöac�ô�ô�hAÎÒ~�òLqÈÚ
óQò/q NT� � ®"uA§ÔS�ô�ò£ô a � ®Í��Ð)Ñ Ð)Ó�§�Ãgf$c�qaf%5ÃQòLq�Ãgf\N�MXÃQõmõ�sQò£ô�Ã"N]ô�ò�N\P�Ãgfv¯AwC¯,��¯AwtªA§ a ô�ì÷·óQòÔN�P�ô
àãâ���Þ'ß"à9§�`�Ãgf�cQqSc�Ã"N]ô"wÍ��P�ôl`�ógf$c3q N\q
ógf�õI÷·óQòÖ�sQótó�c�ô�ô�h���~�ò/q
óÙòLqÈNT� � ®+_�§ÜSIô�ò£ô a � ®,��Ð)Ñ Ð)Ó�§
Ãgf$c�qaf]5ÃQò/q
Ã^f�NÍMXÃQõmõ#sÙò£ô�Ã¨N]ô�òrN\P�Ãgf�¯AwCª a ôY����ùèN�ö�ô�õmõ�N\P�Ãgf�¯Awt¯ a ôY�=wÔ��P�ô²�Oô�ö�ôj`�h���~�òLq�óQò�Ú
qÈNT� � ®"xA§«`�ógf\N]ÃAqaf�ô+cÝÃQö�ö_ôOvô+f�N%õË÷·òmóAM a � ®#S�P3qS`{P ÷·ÃAq�ö
ô+cÙ��ó"N\P��sQóQöac�ô�ô�h�Ãgf$c×�sQótóqc�ô�ô�h
`�ó^f$cQqÈN�q�ógf�õLw���P�ô,~QP\�ÌõLqa`�ÃQö�c�ô�õ&`�òLqt~XN\q
ógf�õ�Ã��ÌóQùèN `Ì` ô3�ôjf\N]õ�óÙòlf�ô�ùXN]òmÃQö9ôOvôjf\N%õ���~�ò/q
óQò/q NT�
� ¿�®"xA§�ÃQòmô�ô��~�ö
Ã�qSf�ô+c±qaf�òmô�÷·ô�ò£ôjf�`�ô ÇÈæg_ É w

íêñLð ß Z-��Z à W�á��U\�÷¹\£�K\Lø�ý Údß�àãâÑÝ

��P�ô|c�Ã"N]ÃÝÃg`���ùQq�õLqÈN�q�ógfÖ� × ì gH§Xõ��Ìõ�N%ôFM ~�ö
ÃÏ��ôjc Ã�c�ù�ÃQö�ò£óQö�ôFyS�hf�ô;SIÃQõ�N%ó�MXógfQqÈN]óÙò
c�ôN]ôj`N]óQòmõãS�PQq�ö
ôlc�Ã"N]Ã�N]ÃAÅÌqafQsË�Ló^f�öCqaf�ô"§LÎ�S�P3q
ö�ô�N�P�ô�ó"N\P�ô�ò�S�ÃQõ�N]ó,MXÃgf�ÃAsQôlc�Ã"N]Ãie�óÏS�Ã^f$c
N]ó�õ£ÃÈvô�õmóAMXô�óQ÷ N�P�ôlc�Ã"N]Ã�÷·óQòIö�Ã"N]ô�òÁ�^ógä;qSf�ô"§�Ãgf�ÃÙö �ÌõLq�õLw × ì g õ��Ìõ�N%ôFMå`�ógf�õLq�õ�N%ôjcpóQ÷G÷·óQù�ò
qaf$c�ôF~�ôjf�c�ôjf\N�~�ÃQòmÃQö�ö
ô�ö�`�óAM;~Ìógf�ôjf\N]õ/y���P�ô�õ£ô�S�ô�ò£ô�ö�ùQM;qSf�óQõLqÈNT�'Î�õ&`�ÃQö�ô�ò/Î��Ìô�ÃAM ~�ÃQòmÃAMXôYN]ô�ò
Ãgf$cSô3vô+f\N × ì gHë�õLw ��P�ô�ö�ùQM;qaf�óQõLqÈNT� Ã^f$c�õ�`�ÃQö�ÃQò × ì g SIóQò/ÅÙôjc�N\P�ò£óQù3sAP�N�P�ô,� ì � ì �
����ó�M}~�ùXN]ô�ò ì ùèN]óAMXÃ"N%ôjc���ô�ÃQõ£ù�ò£ôFMXô+f�N ì f$c���ógf\N%ò£óQödæ�§-õ��Ìõ�N%ôFM;w°��P�ôËö
ù3M}qaf�óQõ/q NT��c�Ã"N%Ã
ç[è�ß(�ß�è�å+;À:<&9åæ&%B¸é3.1:<&%BLå+2<&):�(%;EBE:<&)?):�.E?92<@¥:¹J92%?)=/(æ:�.v?):<BE:_D/:<&)?)(+å+&20Îé3(-é3ä3BE.E2�&)å+ä';1*%;EB¸é3J�ém;EBE:<à)(+å+;ED2ém?



æ ¬

��do
 × � ��P��Ìõ/qS`�ÃQö ��ùèN�~�ùXN
��ö N%ô�ò²ç × � c�ô�õ�`�ò/qC~èN�q�ógf ��ò/q
óQò/q NT� õ�N%ò£ô�ÃAM
åAª �MÃQõmô�ò���ógf3q N%óQòÍ� a ��åA§ ® a û
®"¯Aª �±qSfQqtM�ù3M Ê1q
ÃQõ�� a � ®"¯A§ ¯ a û
®"uAª d-Ãgf$c�óAM a Ã"N]ô}� a � ®¨uA§ u a û
µAª �������7ÚÏé9çof�ó��ôYN%ó�� a ��µ�§ _ a û
¬ ª �����H�7Ú{�M��vôN]ó±� a � ¬ § x a û
®"xAª é�qCs�P�d-Ã"N]ô��±qSfQw²Ê�q�ÃQõ/ßg
 f�ù�õmôjc � a � ®¨xA§ æ a �
®"ª Ð)Ñ Ð)ÓÖß}Ð)Ñ Ð)Ó$§v©¨�� a � ®"§ µ a û
_Aª ÜÀÜÝ� a �²_A§ ¬ a û
uAª `'` ß `'` §À©¨�� a ��u�§ å a �
¯Aª ØQØ�åAª ½ ß ØQØ�å�ª ½ §v©¨�� a ��¯A§ ®"ª a �
æAª ØÙØ�xAx ½ ß ØQØk`�ógf\N]ò£óÙöÜ� a ��æA§ ®A® a �
xAª �����H�7Ú{é�ç�vôN]ó�� a ��xA§ ®"¯ a û
®"u sQóQöac�ô�ô ®"u a û a óQöac
®"¯ sQó5óqc�ô�ô ®+_ a û
®A® ô�ö
ô+` ®"x a û
uä® `'` ®"æ a �
_ ¬ sQóQöacQsAs ®"µ a û a f ì sQóÙöSc
_Aµ sQótó�cQs�s ® ¬ a û a f ì
_A¯ ôYN]Ã�qSf%�M ®"å a û a f ì
_Au ~QqCqaf%�M ¯Aª a û a f ì
_g_ `FMXÃAqaf% M ¯ä® a û a f ì
_Ax `"M°�Qqaf% M ¯A¯ a û a f ì
_ä® qaf% MXÃQõmõ ¯Au a û a f ì
xA¯ ôN]ÃQôN]ó"N ¯g_ a f a f ì
xAu ~3q
ôN]ó"N ¯Ax a f a f ì
xg_ `FMXÃQôYN%ó"N ¯Aæ a f a f ì
xAx `FMÍ�ÌôN]ó"N ¯Aµ a f a f ì
xä® ôYN%ó"N]õmóQ÷íN ¯ ¬ a f
®"µAª f�ô�ùXN]ò ¯Aå a f
�ÂÃ���ö
ô/_Awa_Ay���do
 × � ��öÈN]ô�òmõLÎ�~QP\�ÌõLqa`�ÃQö�MXô�Ã^fQqSf3sAÎ�~�òLq�óQòLqÈNT�'ÎCÃ^f$c���f�ÃQö�c�Ã¨N]Ã�N]ÃA~�ô�õ/w



æAå
SIÃQõKù�õmôjc°N]ó¿`{P�ôj`{ÅHN�P�ôIõ�N]Ã¨N]ù�õ�óQ÷3N�P�ô��MùQM;qSf�óÙõLqÈNT�U��ógf3q N%óQò�Ã^f$cÍN]ólc�ôYN%ô�òLM;qaf�ôãN\P�ôRqaf�N%ô�ò�Ú
Ãg`N�q�ógfpò£Ã"N%ô�ÍÜ��P�ôXõ�`�ÃÙö
ÃQò/c�Ã¨N]Ã=S�ÃÙõ�ù�õ£ôjc ÷·óQò�MXógfQqÈN]óÙòLqafQs=N�P�ôXò£Ã¨N]ô�óQ÷�õ£ô�ö
ô+`YN]ô+c�`�óQù$f\N]ô�ò£õ
Ãgf$c�N]ò/qCs�sQô�òXö�óAsAqa`�õLw���P�ô��Ìô�ÃAM ~�ÃQòmÃAMXôYN%ô�ò × ì g�S�ÃQõióA~�ô�ò£Ã¨N]ôjc �\�ÝpÀô�òLM;q�ö
Ã���ÊKô�ÃAMXõ
× q¼ q�õLq�ógf"Ãgf$c=SIÃQõ�~�òmóc�qac�ôjc��q
Ã ì `j`�ô�ö
ô�ò£Ã"N%óQò�fIôNTS�óÙòLÅÙ� ì ����fÎ����§LwÔ��P�ôH��ô�ÃAM ~�ÃQò£Ã�M�Ú
ôYN%ô�ò�c�Ã"N%Ã°~�òmóc�qac�ôjc�qSf�÷·óÙòLMXÃ"N�q�ógf�ógf�N\P�ô-õ�N]Ã¨N]ù�õ�óQ÷ÆN\P�ô���ô�Ã�Mìõ£ù$`{P�ÃÙõã��ô�ÃAM MXóAMXô+f�N%ùQM;Î
~�óQõLqÈN�q�ógfQÎ¹õ/~�ò£ô�ÃgcpÃgf$cpôFM;qÈNLN%Ãgf$`�ô"wv��P�ô�÷·ù$f$`YN\q
ó^f óÙ÷�ôOvô+f�N × ì g õ��Ìõ�N]ô"M SIÃQõ1N]óÖ`�óQö
ö�ôj`N
õLqtsgf�ÃÙö
õÎ÷·ò£óAM�c�ôN]ôj`N]óQòmõLÎäN]ómcQqtsAqÈN�qtØ�ô²N�P�ô"M}ÎäN]óv~�ò£óq`�ô�õ£õãN\P�ô�ôOvôjf\N\Î�N]ó,~�ô�òm÷·óQòLMëÃ�~�ò£ô�öCqtMRÚ
qaf�ÃQò��ÝógfèÚcötqSf�ôËÃgf�ÃQöÈ�ÌõLq�õLÎ¹Ã^f$cQÎ5�$f�ÃQö�ö �AÎ�N%ó�õ�N%óQò£ô#N�P�ôËò£ÃÏSêc�Ã"N%Ã�qaf�N%ó�õ�N%óQò£Ã�sQôlc�ôO�qS`�ô�õLw°��P�ô
ô3�ôjf\N × ì g S�ÃQõ���ÃÙõ£ôjc�ógfRN�P�ô × Ã"N]Ã ì `���ùQq�õLqÈN�q�ógf�÷·óQòGd-ô�ÃÙöQ��qCMXô�õ��Ìõ�N]ôFM � × ì dr�~ë/§ N�P�Ã¨N
SIÃQõ�c�ô3vô�ö
ó�~Ìô+c¬Ã"N�p¹f ì � ÇÈæA¯ É w
��P�ô�÷·óQö
ö�óÏS�qSf3siõmùQ��õ£ô+`YN\q
ógfuc�ô�õ&`�ò/qC��ô�õ�N�P�ô/c�Ã"N%ÃXe�óÏSìÃgf$cÁN�P�ô × ì g´P�ÃÙò�cXSIÃQò£ô"w

�Ik^jIkml ìÖuGrtu Ð�wmxÂÑ uGq�Ò�ì�í×î ï�uGsvÒ�ÑSuGsvo
ð ó�M�ó^f$ñ N%óQò c�ôYN]ô+`YN%óQò£õ�Ãgf�cvN]ó,MXÃgf�ÃgòQô#N\P�ôlc�Ã"N]Ã�e�ó{S ÷·òmóAM�c�ôYN%ôj`YN%óQò£õÜN]ó�òmÃ{Sêc�Ã"N]Ãgó
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ña`�õ�óxøxú�û²úxøü`�òmÃ"N]ô�õ�óþýiû|ÿ��;ý-ô�òmõ���û�óqc�ù�ö�ô�ÿ�ù�òmógõ������h`�ò	�"N]ô�õ
�gf$c�N��gõ�ô�c�ò&ñ��ô�õ�� ð P�ô
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